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In a study of the clinical and pathologic findings in a series of 350 
cases, we have observed multiple fresh coronary occlusions in a group of 
1l cases. In 8 of these, multiple fresh thrombi had occluded the arteries ; 
in the remaining 3 cases multiple occlusions were due to hemorrhages 
within the atheromatous plaque and to ruptured atheromatous abscesses. 
The hearts in these 11 cases were studied by the method of injection and 
dissection of the coronary arteries previously described.’ The striking 
observation was made that all these instances of multiple fresh occlusions 


occurred in the presence of shock. A search of the voluminous literature 
on coronary thrombosis and myocardial infarction, as well as reference to 
the standard cardiologic texts, has failed to reveal any publications deal- 
ing with this correlation between shock and multiple coronary occlusion, 
although the existence of multiple fresh thrombi has been noted by 
several observers.* We therefore have studied this group of 11 cases in 
order to learn the clinical and pathologic significance of the phenomenon. 


This investigation was aided by a grant from the Josiah Macy Jr. Foundation. 
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METHOD 


The technic used in injecting and dissecting the hearts has been described 
previously in detail +“ and in summary form?» and will be here only briefly stated 
The two coronary arteries were injected simultaneously, each with a differently 
colored, radiopaque, warm (45 C.) lead-agar mass under a pressure of 150 to 
200 mm. of mercury. A red mass was injected into the right coronary artery 
and a blue mass into the left coronary artery.2 The mass was immediately 
hardened by immersion in iced physiologic solution of sodium chloride, and the 
unfixed heart was unrolled by a series of incisions so that all the coronary arteries 
lay in one plane. A roentgenogram of this preparation was made. At no place 
in the roentgenogram of the unrolled heart was there a shadow of more than a 
single thickness of the cardiac wall. A complete dissection of the injected, unfixed 
arteries was then carried out in order to confirm, correct or extend the observa- 
tions recorded roentgenographically. Multiple representative sections of the myo- 
cardium were studied histologically. 

Instead of presenting colored copies of the actual roentgenogram, we have 
prepared a tracing of the coronary arterial tree of each heart.1» In making these 
diagrams the diameter of the vessels was exaggerated to permit the stippling and 
cross hatching which represent the red and blue colors, respectively. The areas 
of narrowing and occlusion indicated in these diagrams were disclosed by means 
of the injection, by the roentgenogram and, particularly, by the dissection. 

All the old healed areas of occlusion were conclusively demonstrated by the 
dissection, which visualized the absence of any color from injection mass in 
the occluded portion after an artery was split open. The fresh thrombi were dis- 
closed during the course of the dissection by carefully removing the injection 
mass found about them. Only thrombi which were definitely adherent to the 
vessel wall, and therefore clearly formed ante mortem, are considered in this 
report. Nonadherent, stringlike blood clots were not included because of the 
difficulty in determining whether or not they were formed ante mortem. Also 
excluded were those multiple thrombi in which one, by its anatomic location, 
might have resulted from embolization from the other. 


RESULTS 


The results of the study are summarized in table 1 and in the reports 
of 8 cases. 


CasE 1.—Clinical Data.—A man 60 years of age had had angina pectoris for 
four years. Four days before death lobar pneumonia developed, for which he was 
hospitalized on the last day. Physical examination revealed a temperature of 
102 F., a respiratory rate of 40 per minute, cyanosis, jaundice, consolidation of 
the lower lobe of the right lung, tachycardia, with a rate of 140 per minute, a 
rapid and thready pulse and a blood pressure of 100 systolic and 64 diastolic. 
Antipneumococcus serum (type VIII) was given every two hours because of the 
critical condition, despite a positive cutaneous reaction. Each injection was followed 


3. In a few instances three differently colored injection masses were employed 
for the three main coronary arteries, but, for schematic purposes, only the original 
two color method is represented in the diagrams. 
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Fig. 1 (case 1).—Fresh adherent thrombi in (1) left anterior descending and (2) 
right coronary arteries and in primary branches of (3) left circumflex and (4) right 
coronary artery. In this and the succeeding figures, the following abbreviations 
are used: LD, left anterior descending coronary artery; LC, left circumflex 
coronary artery, and RC, right coronary artery. 
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Fig. 2 (case 2).—Fresh adherent thrombi in (J and 2) right and (3 and 4) 
left circumflex coronary arteries. 
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by squeezing substernal pain. Evidences of shock progressively increased until 
death occurred, twelve hours after admission. 


Necropsy.—In the heart there were two healed left ventricular infarcts, situated 
anteriorly and posteriorly, respectively, with considerable fibrosis of the myo- 
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* In this table, LD, indicates left descending coronary artery; LC, left circumflex coronary artery; R, right 
nary artery; +, slight; ++, moderate; +++, marked; MC, complete occlusion of major coronary artery; B 
occlusion of primary branch of major coronary artery; Ma, atheromatous abscess occluding major coronary ar 
N, marked narrowing of major coronary artery; L, left coronary artery; MS, mitral stenosis; MI, mitral insufficient 
and AS, aortic stenosis. 


t This case is described more fully in a previous communication.’» 


cardium between them. A fresh endocardial thrombus formed ante mortem was 
attached to the smaller, anterior infarct. 


The coronary arteries are diagramed in figure 1. 
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Case 2.—Clinical Data—A man 69 years of age had had angina pectoris for 
three and a half years and evidences of slight congestive failure and arterial hyper- 
tension, with a pressure of 180 systolic and 110 diastolic, for twenty-two months 


before death. Three days before death massive hematemesis, associated with an 
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22 mo.; 
180/110 


22 mo. 


22 yr.; 
200/120 


12 yr.: 
180/100- 
260/150 


Cause of Shock 


Pneumonia, serum, 
epinephrine 


Hematemesis, 
erythrocyte count 
2,540,000 


Vomiting 3 weeks; 
phenobarbital 10 
days; acidosis; 
blood sugar 672 mg.; 
carbon dioxide- 
combining power 22 
vol. per cent 


Postoperative 
peritonitis 


Pulmonary infarct 
4 br. + 


Auricular flutter 
(blood pressure 
374/187) to auricular 
fibrillation 


Acute myocardial 
infarction 


Acute myocardial 
infarction, 
epinephrine 


Evidence of Shock 
Temperature 102 F.; pulse 
140, weak and thready; 
blood pressure 100/64; 
sweating profuse; apex 
beat inaudible 


Blood pressure, 80/60; 

skin cold and clammy; 
patient weak and irrational; 
pulse 140; temperature 

97 F.; nonprotein nitro- 
gen 87 mg. 


Coma and restlessness 
7 days before death; blood 
pressure 100/70 (previously 
elevated); dehydration 


Cold, clammy skin; col- 
lapse, coma; rapid, 
thready pulse of 140; 
blood pressure 90/70; 
temperature 103 F. 


Skin cold and clammy: 
blood pressure and pulse 
not obtainable; sweating 
profuse 


Acute collapse with dvsp- 
nea; fall in blood pres- 
sure from 250/150 to 140/90; 
distant, poor heart sounds 


Collapse; precordial pain; 
pallor, dyspnea, cold 
clammy sweat; blood pres- 
sure 132/96 12 days before 
death; bronchopneumenia; 
nonprotein nitrogen 206 to 
288 mg.; carbon dioxide- 
combining power, 33 vol. %: 
coma; blood pressure 80/50: 
pulse 120 for last 5 days 
Sudden substernal pain; 
dyspnea, pallor, cold 
sweat; blood pressure 95/60 


Primary Clinical 
Diagnosis 


Lobar pneumonia 


Bleeding gastric 
uleer 


Diabetic coma 


Carcinoma of the 
rectum 


Bronchopneumonia; 
congestive heart 
failure 


Congestive failure: 
paroxysmal) auricu- 
Jar flutter and 
fibriliation 


Acute myocardia! 
infaretion 


Acute myocardial 
infarction 





erythrocyte count of 2,500,000, 
a cold clammy skin, a pulse 


occurred, resulting in shock. Examination revealed 
of 140, a temperature of 97 F. and a nonprotein 
Recurrent 


nitrogen content of the blood of 87 mg. per hundred cubic centimeters. 
hemorrhages and persistent shock continued for three days, until death. 
Necropsy.—A gastric ulcer with a patent ulcerated artery was observed. 
In the heart there was much diffuse fibrosis, particularly in the posterior part 
of the left ventricle and the interventricular septum, near the base. In one area, 
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4 cm. in diameter, was an old infarct with complete replacement of muscle by 
fibrous tissue. There were no recent infarcts. The valves were normal. 
The coronary arteries are diagramed in figure 2. 


Case 3.—Clinical Data.—A woman 69 years of age had had arterial hyper- 
tension and diabetes mellitus for two years, but there was no history of angina 
pectoris. The patient was in diabetic coma for seven days before death. Five 
days before death, examination in the hospital showed characteristic evidence of 
diabetic coma, with blood sugar values of 672 mg. and a carbon dioxide-combining 
power of 22 volumes per hundred cubic centimeters. The blood pressure was 
100 systolic and 70 diastolic. Paroxysmal auricular fibrillation was present on 
admission. The patient improved somewhat but remained comatose for forty-eight 
hours after admission. She continued to show elevated blood sugar values and 
on the evening before death experienced severe substernal pain. Tachycardia, a 


Fresh Thrombus 


Wwt.-680 gm 


Fig. 3 (case 3).—Fresh adherent thrombi in (1) right coronary artery and 
(2) branch of left circumflex coronary artery. 


blood pressure of 80 systolic and 60 diastolic and other evidences of shock per- 
sisted until death, five and a half hours later. 


Necropsy—A large, fresh infarct covered by fibrinous epicardial exudate 
involved the left ventricle posteriorly and extended well over into the right ventricle 
There were slight patchy fibrosis throughout the left ventricle and greatly increased 
fibrosis in the interventricular septum, visible both grossly and microscopically 
The infarcted area revealed extensive fresh myocardial necrosis and acute inflam- 
matory reaction. 

The coronary arteries are diagramed in figure 3. 


Cast 4.—Clinical Data—A man 62 years old was admitted to the hospital 
nineteen days before death because of a perirectal abscess secondary to carcinoma 
of the rectum. There was no past history of dyspnea or pain in the chest. The 
blood pressure was 120 systolic and 76 diastolic. After a colostomy the patient 
suddenly became cold, clammy and semicomatose; the pulse became rapid and 





BLUMGART ET AL-—CORONARY OCCLUSIONS 187 


thready, with a rate of 140 per minute, and the blood pressure fell. Generalized 
peritonitis, necrosis of the wound and bronchopneumonia developed, and the patient 
died the following day. 


Occlusion 


Fig. 4 (case 4).—Fresh adherent thrombi in (1) left anterior descending 
coronary artery and (2) branch of right coronary artery. 


Fresh Occluding 


Fresh Thrombus 
aw 


Fig. 5 (case 5).—Fresh adherent thrombi in (1) left circumflex and (2) right 
coronary arteries and (3) fresh occluding atheromatous abscess in right coronary 
artery. 


Necropsy.—In the heart there were no old or recent infarcts, and the myo- 
cardium showed no fibrosis, grossly or microscopically. The valves were essentially 
normal. 

The coronary arteries are diagramed in figure 4. 
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Case 5.—Clinical Data—A man 59 years of age, with chronic nephritis and 
angina pectoris for six years and arterial hypertension for twenty years, had had 
two episodes of severe, prolonged cardiac pain twelve and seven months, respec- 
tively, before death. The last admission to the hospital, five weeks before death, was 
for treatment of increasing congestive failure, resulting in general anasarca. The 
patient failed to respond satisfactorily to therapy, showing varying degrees of con- 
gestive failure and evidences of bronchopneumonia and azotemia; several decubital 
ulcers developed. The urine uniformly contained a slight to a pronounced trace 
of albumin, many white blood cells and occasional granular and hyaline casts; the 
nonprotein nitrogen content of the blood varied from 51 to 105 mg. per hundred 
cubic centimeters. During the four hours before death he appeared ashen, had 
cold clammy skin and complained of precordial pain. The blood pressure was 
not obtainable. 





Fig. 6 (case 6).—Fresh adherent thrombi in (1) left anterior descending 
coronary artery and (2) branch of left anterior descending coronary artery. 


Necropsy.—A fresh pulmonary embolus and acute pulmonary infarction were 
found. 

Diffuse arterial and arteriolar nephrosclerosis was evident in the kidneys. 

In the heart both ventricles were markedly hypertrophied and dilated; the left 
contained many small scattered areas of fibrosis, but there were no old infarcts. 
Although the left ventricle posteriorly appeared dusky and bluish, no areas of 
acute degeneration were found on microscopic examination. 

The coronary arteries are diagramed in figure 5. 


Case 6.—Clinical Data.—A man 68 years of age was admitted to the hospital eight 
days before death because of cardiac pain and evidences of congestive failure 
Arterial hypertension, with a pressure of 180 systolic and 110 diastolic to 260 
systolic and 150 diastolic, had been present for twelve years, and angina pectoris 
and congestive failure, for eleven years. Physical examination showed evidence 
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of moderate congestive failure, cardiac enlargement and the signs of mitral stenosis 
and insufficiency. For a period of twenty-four hours following admission the 
characteristic signs of shock and acute pulmonary edema were present associated 
with auricular flutter, the auricular rate being 374 and the ventricular rate 187. 
Digitalis converted the flutter to auricular fibrillation. Despite this change, the 
congestive failure increased progressively, shock continved and the patient died 
eight days after admission. 

Necropsy.—The left ventricle was hypertrophied. Along the lateral border of 
the left ventricle, near the obtuse margin, there was grossly visible an ill defined 
area of softening with pinkish gray discoloration of the myocardium. Microscopic 
evidence of fresh myocardial necrosis was seen. There were no other areas of old 
or fresh infarction and no diffuse myocardial fibrosis. The mitral valve was 
stenosed and calcified. The other valves were normal. 

«The coronary arteries are diagramed in figure 6. 


aw 





wt.— 550 gm 


Fig. 7 (case 7).—Fresh adherent thrombi in (1) left anterior descending and 
(2) left circumflex coronary arteries. 


Case 7.—Clinical Data.—A man 69 years of age had never had any symptoms 
of congestive failure or of angina pectoris. Twelve days before death he entered 
the hospital in collapse, seven hours after the sudden onset of persistent substernal 
pain. Physical examination showed a pale, cold, clammy skin, dyspnea, a blood 
pressure of 132 systolic and 96 diastolic and tachycardia, with a rate of 100 per 
minute. Evidences of circulatory collapse persisted, but to a lesser extent, until 
five days before death, when signs of bronchopneumonia developed and the patient 
became semicomatose. The nonprotein nitrogen of the blood varied from 156 
to 228 mg. per hundred cubic centimeters. The carbon dioxide-combining power 
was 33 to 38 volumes per cent. The pulse was not obtainable, and the blood 
pressure was 80 systolic and 50 diastolic during the forty-eight hours before death. 

Necropsy.—There was extensive polycystic disease of the kidneys, involving 
two thirds of one kidney and three fourths of the other. The remaining kidney 
tissue showed arteriolar sclerosis. 

In the heart there were a large, fresh infarct involving the entire left ventricle 
and the interventricular septum and a large, partly organized endocardial thrombus 
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at the apex of the left ventricle. Scattered areas of fibrosis were present in the 
left ventricle posteriorly near the septum. Both the aortic and the mitral valves 
were calcified, the aortic valve being stenosed. 

The coronary arteries are diagramed in figure 7. 


Case 8.—Clinical Data.—A man 65 years of age entered the hospital because 
of severe precordial pain, of four hours’ duration. There was no history of angina 
pectoris or of congestive failure. His physician had administered epinephrine to 
combat shock, but severe pain and collapse continued. Examination showed a 
cold clammy skin, ashen cyanosis, pulmonary edema and a blood pressure of 95 
systolic and 60 diastolic. Shortly after the patient’s admission his pulse and blood 
pressure were unobtaniable, and he died eighteen hours after the onset of the 
continuous precordial pain and shock. 

Old Occlusion 


Old Occlusion Fresh ea 





Fig. 8 (case 8).—Fresh adherent thrombi in (1) right coronary artery and 
(2) branch of left circumflex coronary artery. 


Necropsy.—There was no fibrosis or old infarction in the heart. A large, fresh 
infarct was found involving almost the entire left ventricle. 
The coronary arteries are diagramed in figure 8. 


COMMENT 


Cases of Multiple Fresh Thrombotic Occlusions.—In each of the cases 
of multiple fresh coronary thrombotic occlusions, the patient had been in 
collapse for periods varying from eight to two hundred and eighty-eight 
hours. Such multiple thrombi have not been observed to date in any 
case of our series in which peripheral vasomotor collapse was absent. 
The thrombi in the coronary arteries were clearly formed ante mortem 
and in each instance were adherent to the vessel walls. The technic 
utilized in this study is especially suitable for the disclosure of such 
occlusions, since it includes the inspection of the contents of the three 
main coronary arteries and all main branches throughout their entire 
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extent. This readily displays all coronary occlusions, both fresh throm- 
botic and old healed. An occlusion was interpreted as fresh when it was 
considered of a duration equal to or less than the terminal illness. 
Various stages of organization were found in the adherent thrombi 
when they were examined microscopically. 

The fact that the multiple fresh coronary occlusions were found in 
widely different parts of the coronary arterial system indicates that they 
were precipitated by conditions affecting the heart generally, rather than 
by factors restricted to one localized area of the coronary arterial tree. 

Certain characteristics commonly found in these cases may be listed 
as follows: 

1. Age: All patients were elderly, ranging in age from 59 to 69 
years and averaging 65 years (table 1). 

2. Clinical Evidences of Coronary Arterial Disease: Evidences of 
such disease as angina pectoris or congestive failure had been present 
in 5 of the 8 cases for two to eleven years; in 4 cases there had been 
arterial hypertension. Thus the patients in 5 of the 8 cases were known 
to have heart disease prior to the onset of shock. 

3. Pathologic Evidence of Coronary Arterial Disease with Marked 
Narrowing or Old Occlusion: Such evidence was present in the heart 
in all but 1 case. In the exceptional instance (case 6), with the least 
coronary arteriosclerosis of any heart in the series, the patient had 
had angina pectoris and congestive failure for eleven years, due largely 
to the increased cardiac work secondary to mitral stenosis and insuffi- 
ciency, and arterial hypertension. In every heart of this series collateral 
circulatory pathways were demonstrable distal to the old or the fresh 
occlusions. As pointed out in previous communications, collateral circu- 
lation generally has been found to develop only when and where it is 
needed, in regions where it is plausible to assume relative coronary 
insufficiency. Additional pathologic evidence indicative of diminished 
coronary blood flow is afforded by the presence of moderate to marked 
myocardial fibrosis in 6 of the 8 hearts and healed myocardial infarcts 
in 2 (table 1). 

4. Antecedent Shock: It is commonly recognized that shock con- 
stitutes one of the most prominent clinical features of acute coronary 
arterial thrombosis. This series, however, suggests that the reverse 
sequence commonly occurs in cases of multiple fresh occlusions, i. e., 
shock due to noncardiac conditions, or occurring occasionally as a con- 
sequence of congestive failure, may secondarily precipitate multiple fresh 
occlusions. 

In 6 of the 8 cases (1, 2, 3, 4, 5 and 6) shock was caused by condi- 
tions other than myocardial infarction. In these cases shock was due 
primarily to the following clinical conditions: case 1, lobar pneumonia; 
case 2, massive hematemesis from a gastric ulcer; case 3, diabetic coma; 
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case 4, carcinoma of the rectum; case 5, pulmonary infarction, broncho- 
pneumonia, congestive failure and uremia, and case 6, paroxysmal 
auricular flutter with a ventricular rate of 187 and congestive failure. 

Special comment on several of these cases is warranted. In case 3 
the patient was in diabetic coma from the seventh to the third day before 
death. Some clinical improvement then occurred but was interrupted 
by the onset of persistent cardiac pain and peripheral vasomotor collapse, 
terminating in death five and a half hours later. The multiple thrombi 
found post mortem were partly organized, and the myocardial necrosis 
was too far advanced to be compatible with a duration of but five and a 
half hours. These changes were probably initiated during the period 
of extreme diabetic coma, which existed from the seventh to the third 
day before death. In case 5 congestive failure persisted, though to a 
somewhat lessened degree, after admission, but the patient’s clinical 
condition became progressively more precarious because of nitrogen 
retention, marked secondary anemia, development of two decubital 
ulcers and continued evidences of pulmonary infection, with a tempera- 
ture mounting almost daily to 102 F. and a leukocyte count varying 
from 7,700 to 28,800. The patient had been in a debilitated and pre- 
carious condition for several weeks, but complained of precordial dis- 
comfort and became ashen and covered with a cold clammy perspiration 
only four hours before death. The thrombus of the right coronary artery 
was obviously more recent than that found in the left circumflex artery ; 
the latter was organized. In case 6 auricular flutter with a ventricular 
rate of 187 appeared eight days before death; with it collapse occurred 
and persisted for twenty-four hours. Congestive failure increased, and 
the patient died eight days later, although the ventricular rate had been 
controlled. Both the severe terminal congestive failure and the shock 
attendant on auricular flutter were contributory factors in producing 
multiple occlusions in this instance. 

In only 2 cases (7 and 8) did the onset of the characteristic syndrome 
of acute myocardial infarction lead to hospitalization. In these cases 
the shock of acute myocardial infarction due to acute coronary throm- 
bosis may well have been responsible for the occurrence of the other 
fresh thromboses. Thus, the patient in case 7 showed improvement for 
several days after the initial attack, only to suffer a second episode of 
shock, terminating in death. The heart showed two coronary arterial 
thrombi; the one in the left circumflex artery was very fresh, and the 
other in the left descending artery, much older. In case 8 the two 
fresh thrombi, each in different arteries, were found in blind pockets 
proximal to old calcified occlusions. They did not block any dissectable 
branches of the main coronary arteries and presumably were a conse- 
quence rather than a cause of the shock. In this instance shock was 
evidently due to acute extensive myocardial infarction. 
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The clinical and pathologic observations on these patients suggest 
that the fresh multiple thrombi were the result of several different 
sequences of events. In some instances all of the multiple fresh thrombi 
probably occurred during the period of shock immediately preceding 
death. In other instances the degree of organization of the thrombus 
indicated that it was produced during an earlier period of shock, pre- 
ceding the terminal events by several days. The finding of both a 
partially organized and a very fresh coronary arterial thrombus in several 
hearts suggests that one or more arterial thrombi occurred during each 
period of shock. 

According to the observations in cases 3, 5, 6, 7 and 8, arterial 
thrombi may be initiated some days before death, and only later, when 
they are more fully developed, do the characteristic evidences of myo- 
cardial infarction appear. Feil* and Sampson and Eliaser * have com- 
mented on the frequency with which premonitory symptoms occur hours 
or days preceding the abrupt onset of acute myocardial infarction. One 
of them (4) stated: “A gradually forming thrombus in a stenosed 
coronary artery appears to be the most probable explanation for the 
occurrence of the preliminary pain.” In the cases of this series, pre- 
monitory symptoms were not frequent, owing perhaps to the associated 
shock and clouding of consciousness following medication. Master and 
his associates ®* have previously noted that the diagnosis of “coronary 
artery occlusion” is made with difficulty postoperatively because in only 
two fifths of their cases was pain experienced. They stated: “This 
disparity may be accounted for, in part, by the liberal use of narcotics 
and sedatives after operation.” It is of interest in this connection that 
multiple acute thrombi were present in 1 of their 19 patients examined 
post mortem. 

Cases of Single Fresh Thrombotic Occlusion.—Several of the non- 
cardiac conditions which led to shock and the precipitation of multiple 
thrombi in our patients have been cited by various authors as of impor- 
tance in the precipitation of a single coronary occlusion. Saphir, Priest, 
Hamburger and Katz’; Master, Dack and Jaffe,® and others* have 


4. Feil, H.: Preliminary Pain in Coronary Thrombosis, Am. J. M. Sc. 193:42, 
1937. 

5. Sampson, J. J., and Eliaser, M., Jr.: The Diagnosis of Impending Acute 
Coronary Artery Occlusion, Am. Heart J. 13:675, 1937. 

6. Master, A. M.; Dack, S., and Jaffe, H. L.: Postoperative Coronary Artery 
Occlusion, J. A. M. A. 110:1415 (April 30) 1938. 

7. Saphir, O.; Priest, W. S.; Hamburger, W. W., and Katz, L. N.: Coronary 
Arteriosclerosis, Coronary Thrombosis, and the Resulting Myocardial Changes, 
Am. Heart J. 10:567, 1935. 

8. Fishberg, A. M.: Heart Failure, Philadelphia, Lea & Febiger, 1937, p. 655. 
Fitz-Hugh, T., Jr., and Wolferth, C. C.: Cardiac Improvement Following Gall- 
bladder Surgery, Ann. Surg. 101:478, 1935. Harrison, T. R.: Failure of the 
Circulation, ed. 2, Baltimore, Williams & Wilkins Company, 1939. 
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stressed the frequency with which coronary arterial occlusion occurs 
postoperatively. Others ® have suggested that a fall in blood pressure 
following glyceryl trinitrate therapy and under other conditions leads to 
coronary occlusion. Similarly, the significance, as precipitating factors, 
of massive hemorrhage, infection, diabetic coma and hypoglycemia, in all 
of which shock is common, has been noted.’® It also has been pointed out 
that congestive failure may lead to shock and initiate coronary arterial 
thrombosis.*™* 

Among the 350 cases we have studied, there were, in addition to the 
8 instances of multiple fresh coronary thrombosis just discussed, 22 
others in which a single fresh coronary arterial thrombus occurred. The 
incidence in these 22 cases of the precipitating factors just enumerated 
is shown in table 2. The coronary episode was an incidental or terminal 
event, secondary to shock following noncardiac disorders or congestive 
failure in 10, or almost half, of these cases. This analysis of a relatively 


Tas_e 2.—Precipitating Factors in Twenty-Tzvo Cases of 
Single Acute Coronary Thrombus 








Number of Cases 


A. Cases without evident precipitating factors 12 
B. Cases associated with other clinical conditions — 10 
Precipitating factor 

Uremia. 

Congestive failure 

Infarction 

Diabetic coma 

Postoperative cholemia 





small but representative group of cases of hospitalized patients confirms 
the importance of such conditions in the precipitation of fresh coronary 
arterial occlusion. It emphasizes the significance of the correlation 
between multiple fresh occlusions and shock. Numerous factors unques- 
tionably operate in each instance, their relative importance varying from 
case to case. Dehydration, diminished blood volume, oxygen unsatura- 


9. Luten, D.: Contributory Factors in Coronary Occlusion, Am. Heart J. 7: 
36, 1931. Sprague, H. B., and White, P. D.: Nitroglycerine Collapse: A Potential 
Danger in Therapy, M. Clin. North America 16:895, 1933. Pepper, O. H.: 
Hypotension—Growing Appreciation of Its Importance, Northwest Med. 34:325, 
1935. Proger, S. H., and Ayman, D.: Harmful Effects of Nitroglycerin, with 
Special Reference to Coronary Thrombosis, Am. J. M. Sc. 184:480, 1932. 

10. (a) Bean, W. B.: Infarction of the Heart: A Morphological and Clinical 
Appraisal of Three Hundred Cases; I. Predisposing and Precipitating Conditions, 
Am. Heart J. 14:684, 1937; II. Symptomatology of Acute Attack, Ann. Int. Med. 
11:2086, 1938; III. Clinical Course and Morphological Findings, ibid. 12:71, 1938 
(6) Blotner, H.: Coronary Disease in Diabetes Mellitus, New England J. Med. 
203:709, 1930. (c) Enklewitz, M.: Diabetes and Coronary Thrombosis, Am 


Heart J. 9:386, 1934. 
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tion of the arterial blood, impaired nutrition and increased permeability 
of the blood vessel walls due to toxemia, and other physical and chemical 
changes in the blood are some of the conditions associated with stasis 
and lowered blood pressure which must be considered etiologically 
significant. The fact that arterial hypertension and valvular disease were 
also frequently present in these cases suggests that increased work of the 
heart likewise plays a predisposing role. Previous communications * 
have emphasized the importance of the speed with which closure of the 
coronary arteries occurs and the factor of safety provided by the develop- 
ment of an anastomotic circulation. A single, suddenly formed thrombus 
throws an abrupt, severe strain on an already reduced cardiac blood 
supply ; all the more disastrous to the coronary circulation must be the 
sudden deposition of multiple thrombi. 


Calcification Fresh intimal hemorrhage 


Fresh intimal 
hemorrhage 





Fresh intimal hemorrhege 
and thrombus 


Fig. 9.—Coronary arterial tree showing fresh intimal hemorrhages in (1) right 
coronary and (2) left anterior arteries and (3) fresh thrombosis at site of intimal 
hemorrhages in primary branch of left anterior descending artery. 


Occlusion by Mechanisms Other Than Thrombosis——The fresh 
occlusions in the coronary arteries in the 30 cases listed in tables 1 and 2 
were due to the deposition of fresh thrombi. In 19 other cases both 
single and multiple coronary arterial occlusions were produced by other 
mechanisms, namely, ulceration of atheromatous abscesses and fresh 
intimal hemorrhages into an atheromatous plaque. 

In 3 of these 19 cases multiple fresh nonthrombotic occlusions were 
found. In the first case (fig. 9) shock was presumably precipitated by 
the firmly adherent thrombus in the primary branch of the left anterior 
descending artery. Two other fresh intimal hemorrhages, in the left 
anterior descending and the right coronary artery, may have occurred 
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coincidentally or subsequently, secondary to the necrotizing myocarditis 
with shock attendant on the fresh thrombosis. In the second case the 
patient suffered a cerebral vascular accident with hemiplegia and 
remained comatose and in collapse until he died, four days later. In his 
heart (fig. 10) no fresh thrombi were found, but two intimal hemor- 
rhages and a ruptured atheromatous abscess were observed. In a third 
case the patient had entered the hospital four weeks before death because 
of congestive failure, which responded satisfactorily to treatment. After 
all evidences of congestive failure had disappeared, rectal hemorrhage 
leading to shock occurred. Two fresh intimal hemorrhages and fresh 
infarction of the left ventricle were found in the heart (fig. 11). 


Rusures ciheromotous abscess 








Wt-645 gm 





Fig. 10.—Coronary arterial tree showing (1 and 2) fresh intimal hemorrhages 
in left anterior descending artery and (3) ruptured atheromatous abscess in left 
circumflex artery. 


Thus, in 2 of the 3 cases of multiple nonthrombotic coronary occlu- 
sion the patient died in shock of noncardiac origin. Also, of the 
remaining 16 cases of single nonthrombotic occlusion, shock was pre- 
cipitated in 10 by primary disease of noncardiac origin, such as post- 
operative state, uremia, infection, hemorrhage and diabetic coma. 

Types of Fresh Lesions Present in Coronary Arteries—Multiple 
fresh occlusions and narrowings of the coronary arteries in all cases were 
due to: (1) deposition of fresh thrombi on arteriosclerotic plaques; (2) 
ulceration of atheromatous abscesses, or (3) fresh, mtimal hemorrhages 
into an atheromatous plaque. In 3 instances (figs. 5, 9 and 10) two of 
these mechanisms were operative simultaneously. The finding of these 
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three types of occlusion intermingled in the hearts in this series of cases 
suggests that the mechanisms of their production may be similar. 

That a coronary thrombus may arise from the base of a ruptured 
intimal hemorrhage** or on the site of a ruptured atheromatous 
abscess ** and that various influences predispose to the rupture of intimal 
capillaries and intramural hemorrhage have been discussed by several 
authors. The implication of this study is that the changes produced in 
the coronary arteries by shock, that is, impaired nutrition, increased 
permeability of the vessel wall, stasis and lowered arterial tension, favor 
the formation of all three types of narrowing and occlusion. These 
considerations are not contrary to the possibility suggested by Pater- 
son ** that, with exertion or excitement, similar lesions may be produced 


Old Occlusion 





Wt— 560 9m 


Fig. 11—Coronary arterial tree showing fresh infarction and fresh intimal 
hemorrhages in (1) right coronary artery and (2) primary branch of right coronary 


artery. 


during transitory rises of blood pressure by the relative anoxia or other 
factors prevailing under such circumstances. 


11. Paterson, J. C.: Vascularziation and Hemorrhage of the Intima of Arterio- 
sclerotic Coronary Arteries, Arch. Path. 22:313 (Sept.) 1936. Wartman, W. B. 
Occlusion of the Coronary Arteries by Hemorrhage into Their Walls, Am. Heart ] 
15:459, 1938. Paterson, J. C.: Capillary Rupture with Intimal Hemorrhage as a 
Causative Factor in Coronary Thrombosis, Arch. Path. 25:474 (April) 1938 
Horn and Finkelstein.2¢ 

12. Leary, T.: Experimental Atherosclerosis in the Rabbit Compared with 
Human (Coronary) Atherosclerosis, Arch. Path. 17:453 (April) 1934; Pathology 
of Coronary Sclerosis, Am. Heart J. 10:328, 1935. 

13. Paterson, J. C.: Relation of Physical Exertion and Emotion to Precipita 
tion of Coronary Thrombi, J. A. M. A. 112:895 (March 11) 1939. 
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SUMMARY 


In a series of 350 cases, 11 were found in which the heart showed 
multiple fresh coronary arterial occlusions, all occurring in the presence 
of shock. Of these, 8 were instances of multiple thrombosis and 3 were 
instances of multiple fresh nonthrombotic occlusions. The shock was 
due to conditions other than myocardial infarction in 8 of these 11 cases. 
In all, the patients were elderly and gave marked clinical and pathologic 
evidence of coronary disease. In addition, a single fresh coronary occlu- 
sion was found in 38 cases, in 22 of which it was due to a thrombotic 
and in 16 to a nonthrombotic mechanism. Shock due to noncardiac 
causes or congestive failure was present in approximately half of these 
cases. 

CONCLUSIONS 


Shock, no matter how produced. may lead in elderly patients, par- 
ticularly in those showing evidence of coronary arteriosclerosis, tp the 
development not only of single, but often of multiple, fresh coronary 
arterial occlusions. To avert such disastrous complications, the mani- 
festations of shock, such as lowering of blood pressure, tachycardia and 
dehydration, must be combated with particular vigor in these patients. 








DIFFERENTIATION OF INTRAHEPATIC AND 
EXTRAHEPATIC JAUNDICE 
RESPONSE OF THE PLASMA PROTHROMBIN TO INTRAMUSCULAR 


INJECTION OF MENADIONE (2-METHYL-1, 4-NAPHTHOQUINONE) 
AS A DIAGNOSTIC AID 
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While in the majority of cases in which the patient enters the hos- 
pital with jaundice as the presenting complaint the cause can be diagnosed 
on the basis of the history and physical examination, there remains a 
certain group in which a decision as to whether the jaundice is of intra- 
hepatic or extrahepatic origin cannot be made with certainty. In these 
cases laboratory tests must often be looked to for aid in the differential 
diagnosis. 

During the past ten years a wide variety of tests and technics have 
been devised as useful aids in the differential diagnosis of intrahepatic 


(catarrhal jaundice, hepatitis, cirrhosis of the liver and hepatic abscess ) 
and extrahepatic jaundice (occlusion within or pressure from without 
the common bile duct). The use of these tests is predicated on the fact 
that jaundice of intrahepatic origin is more commonly associated with 
damage to the liver than is that due to stone or other extrahepatic lesion. 


Considerable literature has accumulated concerning the value of such 
tests, and it may be well to review some of the more important con- 
tributions. 

REVIEW OF LITERATURE 


I. Galactose Tolerance Test.—Shay and Schloss * in 1932 advocated 
the use of this test for the differential diagnosis of painless jaundice 
but did not state the number of cases in which it was used or the per- 


E. R. Squibb & Sons supplied us with menadione (2-methyl-1,4-naphthoquinone). 

From the Department of Surgery of the New York Hospital and the Cornell 
University Medical College. 

This study was carried out under grants from the John and Mary R. Markle 
Foundation and the Dula Foundation. 

1. Shay, H., and Schloss, E.: Painless Jaundice: Its Differential Diagnosis 
by Galactose Tolerance Test, J. A. M. A. 98:1433 (April 23) 1932. 
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centage of error of the test. In 1934 Schiff and Senior* reported 
remarkable success with this test in distinguishing between intrahepatic 
and extrahepatic jaundice. The test was positive (output of galactose 
exceeding 3 Gm.) in 49 out of 50 cases of catarrhgl jaundice and 14 
out of 15 cases of acute toxic hepatitis. A negative test (output of less 
than 3 Gm.) was obtained in 20 out of 20 cases of obstructive jaundice. 
In contrast to these authors, Banks, Sprague and Snell * suggested in 
1933 that the galactose tolerance test was not entirely reliable in the 
differential diagnosis of these two types of jaundice, since in a group 
of cases of acute and subacute intrahepatic jaundice the test was nega- 
tive (less than 3 Gm.) in 3 out of 18 cases. In the cases of chronic 
jaundice of intrahepatic origin the test was negative in 11 out of 13. 
However, the most striking observation was a positive test (3 Gm. or 
more) in 14 out of 30 cases of jaundice due to malignant disease out- 
side the liver (carcinoma of the ampulla of Vater, head of the pancreas 
and common or hepatic ducts). In their group of 38 cases of non- 
malignant obstructive jaundice the galactose tolerance test was positive 
in 12. 

White * reported his experience with the galactose tolerance test in 
1937 and noted that the test was positive in 10 out of 17 cases of 
catarrhal jaundice, in 15 out of 17 cases of toxic hepatitis and in 1 out 
of 12 cases of obstructive jaundice. This report is slightly more opti- 
mistic than that of Banks, Sprague and Snell * concerning the value of 
the galactose tolerance test, but still shows a significant degree of over- 
lapping, particularly when the test was negative. 

We have employed the galactose tolerance test in 12 cases of jaundice 
and have found that the test was positive (more than 3 Gm. excreted) in 
6 out of 7 cases of intrahepatic jaundice but was also positive in 2 out 
of 5 cases of extrahepatic jaundice (tables 1 and 2). 


Il. Cholesterol and Cholesterol Ester—Epstein and Greenspan * in 
1936 found that in obstructive jaundice the total cholesterol and the 
cholesterol ester both paralleled the increase of bilirubin in the blood, 
whereas in parenchymatous degeneration of the liver (catarrhal jaundice, 

2. Schiff, L., and Senior, F. A.: A Study of One Hundred Cases of Jaundice, 
with Particular Reference to Galactose Tolerance, J. A. M. A. 103:1924 (Dec. 22) 
1934. 

3. Banks, B. M.; Sprague, P. H., and Snell, A. M.: Clinical Evaluation of 
Galactose Tolerance Test, J. A. M. A. 100:1987 (June 24) 1933. 

4. White, F. W.: Galactose Tolerance and Urobilinogen Tests in Differential 
Diagnosis of Painless Jaundice, Am. J. Digest. Dis. & Nutrition 4:315 (July) 
1937. 

5. Epstein, E. Z., and Greenspan, E. B.: Clinical Significance of Cholesterol 
Partition of Blood Plasma in Hepatic and in Biliary Diseases, Arch. Int. Med. 
58:860 (Nov.) 1936. 
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toxic hepatitis, acute yellow atrophy, etc.) the cholesterol was normal or 
low, while the cholesterol ester was extremely low—at times being 
present only in traces. Ottenberg and Colp® presented the following 
data on 84 cases of jaundice: Of 26 cases of jaundice due to stone 
the cholesterol of the blood was high in 19 and low in 6, while the 
cholesterol ester was low in 14 out of 26 cases. In the group of cases 


TABLE ibaa van Jountics; Creare Accuracy of Tests 

















Total Oases with 
Number of Norma! Per Cent 
Type of Test Authors Cases Response Correct 
I. Galactose tolerance Schiff and Senior.......... ‘ 20 20 100 
Banks, Sprague and Snell.......... 68 42 60 
Weatantecesetccses Faneitadweees 12 1} 92 
er er rire 5 3 60 
II. Serum phosphatase Rothman, Meranze and Meranze... 29 25 “6 
Cantarow and Nelson........ 31 21 Os 
III. Hippurie acid BEES SE reer ; 3 2 67 
Snell and Plunkett.... halite 12 2 17 
Lord and Andrus....... ikbaaes 3 3 100 
IV. Flocculation A ceutd cluberon ctetwinkesseen 25 25 100 
V. Response to plasma 
prothrombin to 
menadione Lord and Andrus....... aw 18 18 100 
TABLE 2.—Intrahepatic Jaundice; Comparative Accuracy of Tests 
Total Cases with 
Numberof Abnormal Per Cent 
Type of Test Authors Cases Response Correct 
I. Galactose tolerance Schiff and Senior........... ‘ ? 65 63 97 
Banks, Sprague and Snell.......... 31 17 55 
MEMS Hed ndsdebdsvedestcesssnece 34 25 74 
Lord and Andrus.. eR 7 6 8 
It. Serum phosphatase Rothman, ‘tea rae Meranze... 24 18 75 
Cantarow and Nelson.. joes 22 12 55 
Lord and Andrus.. Rink ction 2 1 50 
Ill. Hippurie acid ks stnacebsegeessccdcsese - 13 12 92 
Snell and Plunkett. 6 4 ov 
BA GE BBs oc nese cccccccsee 6 4 67 
IV. Flocculation TRON oa oc ccesccscecsesectsccves 38 33 87 
V. Response of plasma 
prothrombin to 


menadione RUG GE BEIGE, 6 seis ccscvccccine 10 10 100 





of jaundice due to carcinoma the cholesterol was high in 14 out of 16, 
while the ester was low in 5 out of 16. In their third group of 42 
cases of hepatitis, the blood cholesterol was high in 12 and low in 
17 and the ester was low in 23. From the data it would seem that 
this test has little value in differentiating jaundice due to stone and 
that due to hepatitis in any given case. According to their results, 


6. Ottenberg, R., and Colp, R.: Diagnosis of Surgical Jaundice, New York 
State J. Med. 37:1011 (June 1) 1937. 
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the test would tend to rule out malignant obstruction if the cholestero! 
was low. 


III. Serum Phosphatase.—According to their report made in 1936, 
Rothman, Meranze and Meranze‘ found this test to be the most usefu! 
one for the differential diagnosis of jaundice. They found that a phos- 
phatase value greater than 10 units occurred in 25 out of 29 cases of 
extrahepatic jaundice, while in 18 out of 24 cases of intrahepatic jaundice 
the level of blood phosphatase was 10 units or less. 

In 1937 Cantarow and Nelson * stated that in their experience there 
is marked overlapping of the levels of blood phosphatase in obstructive 
and hepatocellular jaundice and hence that the test has practically no 
value as a differential diagnostic aid. 

In only 2 cases in our present series were serum phosphatase determi- 
nations made. In both of these cases the patients had intrahepatic 
jaundice, and the phosphatase levels were 3.7 and 10.2 Bodansky units, 
respectively. 

IV. Hippuric Acid Test—Quick ® in 1936 reported his experience 
with this test and concluded that it seemed useful in differentiating jaun- 
dice due to hepatitis and that arising from stone in the common duct. 
In 7 out of 7 cases of catarrhal jaundice and in 5 out of 6 cases of 
hepatitis of known origin the excretion of hippuric acid was significantly 
reduced. In 1 case of carcinoma of the head of the pancreas with an 
icteric index of 120, the hippuric acid excretion was only 41 per cent of 
normal. In 2 cases of obstruction of the common duct due to stones 
the hippuric acid excretion was 105 and 104 per cent of normal. 

Snell and Plunkett *° in 1936 correlated the results of the hippuric 
acid test with those of the galactose tolerance and bromsulphalein tests 
and concluded that the hippuric acid test indicates more accurately the 
degree of damage to the liver in most cases of jaundice. They added, 
however, that the test does not differentiate extrahepatic and intrahepatic 
jaundice. Boyce and McFetridge*' have independently arrived at the 


7. Rothman, M. M.; Meranze, D. R., and Meranze, T.: Blood Phosphatase 
as an Aid in the Differential Diagnosis of Jaundice, Am. J. M. Sc. 192:526 
(Oct.) 1936. 

8. Cantarow, A., and Nelson, J.: Serum Phosphatase in Jaundice, Arch. Int 
Med. 59:1045 (June) 1937. 

9. Quicx, A. J.: Clinical Value of Test for Hippuric Acid in Cases of Disease 
of Liver, Arch. Int. Med. 57:544 (March) 1936. 

10. Snell, A. M., and Plunkett, J. E.: The Hippuric Acid Test for Hepatic 
Function: Its Relation to Other Tests in General Use, Am. J. Digest. Dis. & 
Nutrition 2:716 (Feb.) 1936. 

11. Boyce, F. F., and McFetridge, E. M.: Studies of Hepatic Function by the 
Quick Hippuric Acid Test: I. Biliary and Hepatic Disease, Arch. Surg. 37:401 
(Sept.) 1938. 
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same conclusions as Snell and Plunkett concerning the value and limita- 
tions of the hippuric acid test. 

We have employed the hippuric acid test in the cases of 9 patients. 
Of 6 cases of intrahepatic jaundice the test was normal in 2, and in all 
3 of the cases of jaundice which was extrahepatic in origin results were 
normal. 

V. Flocculation Test—In 1939 Hanger ** reported his experience 
with flocculation of cephalin-cholesterol emulsions by the serums of 
jaundiced patients. As a differential diagnostic aid this test would seem 
to be more accurate than any hitherto reported. In 25 cases of extra- 
hepatic jaundice, irrespective of cause, the flocculation reaction was either 
negative or at the most 1 plus, while in the group of cases of intrahepatic 
jaundice (hepatitis, catarrhal jaundice and cirrhosis) 33 out of 38 showed 
a prompt, strong flocculation reaction. Three of the 5 normal reactions 
occurred in cases of jaundice following the administration of arsphen- 
amine. 

Considerable evidence has accumulated during the past three years 
to indicate that the plasma prothrombin is intimately related to the liver 
and its normal function. Thus, in 1937 Smith, Warner and Brinkhous ** 
showed that after ninety minutes of deep chloroform anesthesia the 
plasma prothrombin in the dog fell to less than 5 per cent of normal 
in forty-eight hours and did not return to normal until six days had 
elapsed. Warner,’ in 1938, extirpated approximately two thirds of the 
liver of the rat and observed a fall in the plasma prothrombin to 35 
per cent of normal, accompanied by recovery in two and a half weeks. 
Warren and Rhoads ** and Andrus, Lord and Moore ** independently 
performed total hepatectomy in the dog and observed a fall in the plasma 
prothrombin to less than 10 per cent of normal in fourteen hours. The 
latter authors also noted in animals that the administration of even 
very large doses of vitamin K failed to alter the curve of fall of the 
plasma prothrombin after hepatectomy. Clinical studies by Butt, Snell 


12. Hanger, F. M.: Serological Differentiation of Obstructive from Hepatog- 
enous Jaundice by Flocculation of Cephalin-Cholesterol Emulsions, J. Clin. Investi- 
gation 18:261 (May) 1939. 

13. Smith, H. P.; Warner, E..D., and Brinkhous, K. M.: Prothrombin Defi- 
ciency and the Bleeding Tendency in Liver Injury (Chloroform Intoxication), J. 
Exper. Med. 66:801 (Dec.) 1937. 

14. Warner, E. D.: Plasma Prothrombin: Effect of Partial Hepatectomy, J. 
Exper. Med. 68:831 (Dec.) 1938. 

15. Warren, R., and Rhoads, J. E.: Hepatic Origin of Plasma Prothrombin 
Observations After Total Hepatectomy in the Dog, Am. J. M. Sc. 198:193 (Aug.) 
1939. 

16. Andrus, W. DeW.; Lord, J. W., Jr., and Moore, R. A.: Effect of 
Hepatectomy on the Plasma Prothrombin and the Utilization of Vitamin K, 
Surgery 6:899 (Dec.) 1939. 
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and Osterberg,’* Pohle and Stewart,** Brinkhous, Smith and Warner *” 
and Andrus and Lord *° have demonstrated that in patients with obvious 
hepatic damage the level of the plasma prothrombin may fail to be ele- 
vated after the administration of vitamin K. 

Wilson ** was the first to suggest that the level of the plasma 
prothrombin as determined by the Warner, Brinkhous and Smith * test 
might serve as a measure of hepatic function, and he was able to correlate 
this satisfactorily with the excretion of hippuric acid. It is known, how- 
ever, that the prothrombin of the plasma may be depressed by such 
factors as faulty absorption, and it would therefore seem unwise to accept 
the level alone as a measure of hepatic function. 

s 


REPORT OF INVESTIGATION 


During the first year of the studies carried out in the New York 
Hospital we were impressed by the fact that certain patients with hypo- 
prothrombinemia failed to respond satisfactorily to oral vitamin K therapy 
in the form of klotogen ** or cerophyl.** In some of these cases (fig. 1) 
the hepatic function as determined by the hippuric acid test was normal, 
while in others there was significant hepatic damage (fig. 2). With 
the discovery of the synthetic form, now known as menadione (2-methyl- 
1, 4-naphthoquinone ) ** and with the introduction of the intramuscular 

17. Butt, H. R.; Snell, A. M., and Osterberg, A. E.: The Pre-Operative and 
Post-Operative Administration of Vitamin K to Patients Having Jaundice, J. A. 
M. A. 113:383 (July 29) 1939. 

18 Pohle, F. J., and Stewart, J. K.: Observations on the Plasma Prothrombin 
and the Effects of Vitamin K in Patients with Liver or Biliary Tract Disease, 
J. Clin. Investigation 19:365 (March) 1940. 

19. Brinkhous, K. M.; Smith, H. P., and Warner, E. D.: Prothrembin Defi- 
ciency and the Bleeding Tendency in Obstructive Jaundice and in Biliary Fistula: 
Effect of Feeding Bile and Alfalfa (Vitamin K), Am. J. M. Sc. 196:50 (July) 
1938. 

20. Andrus, W. DeW., and Lord, J. W., Jr.: Correction of Prothrombin 
Deficiencies by Means of 2-Methyl-1, 4-Naphthoquinone Injected Intramuscularly, 
J. A. M. A. 114:1336 (April 6) 1940. 

21. Wilson, S. G.: Quantitative Prothrombin and Hippuric Acid Determina- 
tions as Sensitive Reflectors of Liver Damage in Humans, Proc. Soc. Exper. Biol. 
& Med. 41:559 (June) 1939. 

22. Warner, E. D.; Brinkhous, K. M., and Smith, H. P.: A Quantitative 
Study on Blood Clottings: Prothrombin Fluctuations Under Experimental Condi- 
tions, Am. J. Physiol. 114:667 (Feb.) 1936. 

23. A concentrate of vitamin K (menadione) in peanut oil, manufactured by 
the Abbott Laboratories. 

24. A preparation of powdered cereal grasses which contains provitamin A 
(carotene), vitamin B; (thiamine), vitamin C and vitamin G (riboflavin) and is a 
rich source of vitamin K. 

25. Ansbacher, S., and Fernholz, E.: Simple Compounds with Vitamin K Activ- 
ity, J. Am. Chem. Soc. 61:1024 (July) 1939. 
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Fig. 1.—Failure of plasma prothrombin to respond to oral vitamin K therapy 
in a case of normal hepatic function. 


N.Y.H. 221,902 ,9, 50 yrs 
Diagnosis: Common duct stone 
Transfu- ) 300 


ams EL il fn 


Bile salts 









Vitamin & | zzz 
Hemorrhage None 
120 i 
Cholecystostomy 1 
/ 
! 
Lm | 
cH } 
; j 
&s | 
¢ i 60-—- j t 
e ‘ ; mee noe 
e ombosis 
= o a 1 hepatic artery 
F z rs and portal vein 
2c / v Infarct of liver 
i ae Numerous petechias 
"PRtor oc Ue ae 
Days 2 14 20 ee 32 
Nov. 28,1938 Dec 26 


Fig. 2—Failure of plasma prothrombin to respond to oral vitamin K therapy 
in a case of hepatic damage. 
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technic of its administration,** the factor of faulty gastrointestinal! 
absorption, which may be present in some cases, can be eliminated 
(fig. 3). It is thus possible to utilize the response to menadione of 
patients with lowered plasma prothrombin levels as a measure of hepatic 
function. 

During the past seven months, 28 patients with jaundice have been 
treated with menadione and the response of the plasma prothrombin 
determined. In 18 of the cases the jaundice was of the extrahepatic type 
(10 cases of common duct stone or cholangitis, 5 of carcinoma of the 
head of the pancreas and 3 of stricture of the common duct), while in 
10 it was of intrahepatic origin. The diagnosis in 17 of the 18 cases 
in the first group was proved at operation, while in the eighteenth 
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Fig. 3—Response of plasma prothrombin to intramuscular administration of 
menadione. 


case acute cholecystitis and gallstones were demonstrated later by the 
Graham test, and in this case the transient jaundice was apparently 
due to cholangitis. The patient in the last case refused to undergo 
operation. 

Of the 10 patients with intrahepatic jaundice, 4 died and autopsies 
were performed, 3 were operated on and the disease in 2 of the remain- 
ing 3 ran a course typical of catarrhal jaundice, while the third is 
thought to have cirrhosis of the liver with hepatic insufficiency. This 
patient is still alive and has not been subjected to an operation. 


26. Macfie, J. A.; Bacharach, A. L., and Chance, M. R. A.: The Vitamin K 
Activity of 2-Methyl-1, 4-Naphthoquinone and Its Clinical Use in Obstructive 
Jaundice, Brit. M. J. 2:1220 (Dec. 23) 1939. Andrus and Lord.2° 
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In table 3 are listed the 18 cases of extrahepatic jaundice. The 
diagnosis, duration of jaundice and icteric index are listed, as well as 
the preinjection level of plasma prothrombin and the twenty-four, forty- 


TaBLe 3.—Jaundice of Extrahepatic Origin 








Level of Plasma Prothrombin 








Duration After Injection, % Net " 
Case of Icteric —~ Change, 
No. Patient Diagnosis Jaundice Index Initial 24 Hr. 48 Hr. 72 Hr. % 
1 J.B. Common duct stone 2 days 62 57 61 65 +s 
2 H.H. Common duct stone 2 weeks 16 70 80 oe +10 
3 JM Carcinoma, head of 2 weeks 150 75 85 +10 
pancreas 
4 M.P. Common duct stricture Of and on 75 61 72 73 +12 
5 P.D. Oarcinoma, head of 2 weeks 150 52 52 70 +18 
pancreas as j 
6 F.G Cremeen duct stone 8months 60 66 ™ 26 +19 ; 
7 BM Cholangitis; subacute 2 days 33 76 95 95 +19 : 
cholecystitis and 
pancreatitis 
8 J.L. Common duct stone 2 days 50 75 ee 100 ae +25 
9 K.H. Careinoma, head of 3 weeks 62 48 75 <3 ae +27 
pancreas 
10 L.M. Acute cholecystitis; 4 days oe 52 ao ee 80 +28 
cholangitis 
11 €.G@. Cholelithiasis; 2 weeks 26 52 75 80 7 +28 
cholangitis 
12 R.8. Carcinoma, head of 1 month 125 52 71 71 90 +38 
pancreas 
13 8. FP. Carcinoma, head of 6months 31 61 71 100 - +39+ 
pancreas 
14 B.O. Acute cholecystitis; 1 week 28 60 os -s 100 +40 
cholangitis 
15 M.G. Common duct stone Imonth 150 47 78 “ 95 +48 
16 K.P Common duct stone 1 week 25 52 os 100 ee 4s 
177 F.8 Common duct stricture 3 weeks 150 18 67 50 ee +49 
8s DO. Common duct stricture 8months 150 38 70 os 100 +62 





* This patient was operated on immediately after = initial prothrombin determination 
was made. The effect of operative trauma influenced the rise. 
+ These patients received more than one dose of Ba F ome 


Taste 4.—Jaundice of Intrahepatic Origin 








Level of Plasma — 








Duration After] Injection, % Net 
Case of Teteric — Change, 
No. Patient Diagnosis Jaundice Index Initial “24 Hr. 48 Hr. 72 Hr. % 
1 A.G. Cirrhosis with hepatitis 9 days 300 48 14 “4 14 —34 
2 J.D. Cirrhosis with central 2 days = 52 48 oa 33 —19 
necrosis 
3 P.L. Cirrhosis 2 weeks 75 52 43 ne §2 —9 
4 EJ. Hepatic insufficiency Unknown 60 41 WA 36 i — § 
5 E.T. Catarrhal jaundice 3 days 107 7 ee 70 & —1 
6 G.G. Abscess of the liver 4 days 7 52 bi = 52 0 
7 M.S. Oatarrhal jaundice 2 weeks 60 67 wi 68 oa +1 
8 T.H. Multipleabscessesof ....... 14 48 52 ee 52 +4 
the liver 
9 S.M. Catarrhal jaundice 3 weeks 100 7 - “ 76 +6 
225 7 76 A oa 0 
52 “s 52 ° 0 
10 C.M Subacute hepatitis 10 days 40 6 60 7 65 +10 





eight and seventy-two hour postinjection levels. The column on the 
tight shows the percentage of change. As can be seen, in every case 
except 1 there was a rise of 10 per cent or more in the plasma pro- 
thrombin as a result of the intramuscular injection of menadione. 
Unfortunately, the patient in case 1, who showed a response of only 
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8 per cent in seventy-two hours, was operated on immediately afte: 
the sample of blood for the initial prothrombin determination was taken 
and we feel that the trauma of the operation (cholecystectomy and 
choledochotomy ) may well account for this small response, since it has 
been shown experimentally in the dog that gentle massage of the liver 
for twenty-five minutes causes a 25 per cent fall in the plasma prothrom- 
bin and recovery is not complete until six days have elapsed.** As a 
clinical counterpart, the chart of case 15 (fig. 4) is shown to illustrate 
the excellent response obtained with an injection of 2 mg. of menadione 
when the hepatic function is adequate and the failure to respond ade- 
quately for the first week following operation. 
rR. t= «| 
Diagnosis: Common, duct stone 
Operation: Choledochotomy 
|-2mg 2 methyl 1,4 naphthoquinone, i.m 
iste : ° po 
Be @-Kictogen, 3000 units + 2qm. bile salts, q.4 
0- 


8 


3 
I 
tion 


Plasma prothrombin 
& 
| 
Opera 


8 
l 





=. 
\. 


Days 


Fig. 4:—Response of plasma prothrombin to intramuscular administration of 
menadione as a measure of hepatic function. 


In table + are shown the 10 cases of intrahepatic jaundice, and, as 
can be seen, the greatest single response was a rise of 10 per cent in a 
case of subacute hepatitis (proved by biopsy of the liver at an exploratory 
laparotomy). It should be noted that in twenty-four hours no rise 
whatever occurred and that the total rise was only 10 per cent. 

Cases 1, 3, 5, 7, 9 and 10 presented differential diagnostic problems 
even after all of the usual roentgen and laboratory studies had been 
carried out. In fact, the patients in cases 3, 5 and 10, after the most 
careful consideration, were subjected to an exploratory laparotomy 
hecause the diagnosis of common duct stone seemed so probable. 


27. Lord, J. W., Jr.: The Effect of Trauma to the Liver on the Plasma Pro- 
thrombin: An Experimental Study, Surgery 6:896 (Dec.) 1939. 
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A brief résumé of case 5 follows: 


A 39 year old white housewife had excellent health until five years before 
1dmission to the hospital, when she began to experience attacks of pain in the right 
upper quadrant of the abdomen, with nausea and vomiting, occurring every two 
to three months. In addition, she experienced marked postprandial flatulence and 
belching, made worse by fatty foods, cabbage, etc. There was no history of jaun- 
dice, chills or fever. Three weeks prior to admission the flatulence became much 
worse, and five days before admission the patient began to have severe pain in 
the right upper quadrant of the abdomen, radiating around the right costal margin 
and te the back. Dark urine and light stools were noted for ten days and jaundice 
for three days. The patient had vomited twice during the past ten days. 

Physcial examination showed moderate jaundice, with no discomfort. Examina- 
tion revealed high in the right upper quadrant of the abdomen a firm, tender, 
rounded mass which descended on respiration. A tender lymph node was felt in 
the right groin. The urine contained occasional red and white blood cells and 
gave a 4 plus reaction for bile; the blood count was normal; the Kline reaction 
was negative; the icteric index was 107; the urea nitrogen of the blood was 7 mg. 
per hundred cubic centimeters; the stool was clay colored and negative for the 
presence of bile. 

A flat roentgenogram of the abdomen showed what was interpreted as stones 
in the right upper quadrant of the abdomen and diagnosed by the department of 
roentgenology as cholelithiasis. The patient was given menadione and a high pro- 
tein-high carbohydrate-low fat diet. An exploratory operation was performed 
April 29, 1940. The liver was found to be slightly enlarged; the common duct 
was not dilated, and there was no evidence of stones in the gallbladder or the 
common bile duct. Pressure on the gallbladder caused emptying without difficulty. 
The gallbladder was slightly thickened and was considered to be the seat of chronic 
cholecystitis. It was therefore removed. 


The technic and interpretation of this new method of differentiating 
intra- and extrahepatic jaundice are as follows: A sample of blood for 
the determination of the initial level of plasma prothrombin is drawn, 
and immediately 2 mg. of menadione is injected intramuscularly. At the 
end of twenty-four hours a second sample of blood is examined, and if 
a rise of 10 per cent or more in the plasma prothrombin has occurred, 
the patient may be considered to have extrahepatic jaundice and no 
further determinations are necessary. On the other hand, if a rise of less 
than 10 per cent occurs, it is necessary to determine the plasma pro- 
thrombin level at either forty-eight or seventy-two hours after the 
injection. If the rise is then 15 per cent or more over the initial level, 
the patient probably has extrahepatic jaundice; if less than 15 per 
cent, the jaundice may be considered to be of intrahepatic origin and 
associated with definite damage to the liver. 

Although this series numbers only 28 cases, the fact that this new 
method so far has been so uniformly accurate merits its serious con- 
sideration in the differential diagnostic armamentarium for dealing with 
patients with jaundice. The prothrombin test of Warner, Brinkhous 
and Smith,?? with its known accuracy, is best employed in this method, 
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the only other requirement being a supply of 2 mg. ampules of menadione 
in corn oil for intramuscular injection. 


SUMMARY 

A résumé of the more important laboratory aids for the differential 
diagnosis of intrahepatic and extrahepatic jaundice is presented. 

The evidence that the plasma prothrombin is intimately related to 
the functional state of the liver is reviewed. 

The response of the plasma prothrombin to intramuscular injection 
of menadione is recommended as an excellent differential diagnostic aid 
in cases of jaundice, since in a series of 28 cases, 10 of which were 
instances of intrahepatic and 18 of extrahepatic jaundice, the test was 
almost uniformly accurate. 


Note.—Since this paper was submitted for publication 12 more cases 
of extrahepatic jaundice have been observed, and in every case except 1 
the response was as anticipated. In the remaining case the plasma pro- 
thrombin rose only 9 per cent. However, this response may have been 
influenced by the fact that the patient was operated on immediately after 
the initial determination had been made. 

We have observed 6 additional cases of intrahepatic jaundice, in 4 
of which the test was accurate. In 1 of the 2 remaining cases the 
patient had catarrhal jaundice, which was confirmed at operation. The 
test was employed on two occasions during the period of preoperative 
study and on the first application the plasma prothrombin rose 29 per 
cent, while two weeks later it fell 9 per cent. 

In the second case two initial determinations revealed levels of 43 
and 53 per cent of normal. After the injection of menadione the pro- 
thrombin rose to 100 per cent. It was this case which led to the 
following slight revision in the technic of the test: 

The initial level of plasma prothrombin is determined on two suc- 
cessive days, and if the two levels are within 5 per cent of each other, 
2 mg. of menadione is injected intramuscularly and the prothrombin is 
determined at intervals of twenty-four, forty-eight and seventy-two hours, 
as already indicated. On the other hand, if there is a difference greater 
than 5 per cent in the two initial levels of prothrombin, the level is 
determined on the third day and so on until the levels on two successive 
days are found to be within 5 per cent of each other. When such agree- 
ment occurs, the menadione is administered. We have on no occasion 
found it necessary to determine the prothrombin for more than three 
successive days before injection of menadione. 

Finally, in the interpretation of the test we have observed that every 
case of jaundice in which the initial level of plasma prothrombin was 
80 per cent or more has been one of extrahepatic jaundice. 





TREATMENT OF PNEUMOCOCCIC MENINGITIS WITH 
SULFANILAMIDE AND SULFAPYRIDINE 


A STATISTICAL STUDY OF ALL REPORTED CASES IN WHICH 
CHEMOTHERAPY WAS USED, WITH OR WITHOUT 
SPECIFIC ANTIPNEUMOCOCCUS SERUM 


CHARLES W. STEELE, M.D. 
AND 
JULIUS GOTTLIEB, M.D. 
LEWISTON, MAINE 


The mortality rate from pneumococcic meningitis was practically 
100 per cent previous to 1937. Goldstein and Goldstein * in a review 
of the literature up to 1927 collected only 150 authentic reports of 
recovery from this disease. Of a series of 468 patients with bacterial 
meningitis admitted to the State Charity Hospital of Louisiana in the 
ten year period prior to 1936, Tripoli * reported that illness in 111 was 
due to pneumococci and that 110 died, a mortality rate of 99 per cent. 
Toomey and Roach * reported that 157 patients with pneumococcic men- 
ingitis were admitted to the Cleveland City Hospital between 1922 and 
1939 and that they all died irrespective of treatment. 

When effective concentrated type-specific antipneumococcus horse 
serum became available about 1930, the antibodies were used in an 
attempt to treat pneumococcic meningitis. That the results were dis- 
appointing was shown by the fact that the Quarterly Cumulative Index 
Medicus listed reports of only 30 additional recoveries during the period 
from 1927 to 1939. The majority of these few cures were attributed to 
spinal drainage, to the administration of antipneumococcus serum or 
the administration of ethylhydrocupreine hydrochloride, or to a combina- 
tion of these therapeutic measures. 

Perhaps one of the most important reasons for the discouraging 
results with antipneumococcus horse serum was to be found in the fact 
that the molecule of the horse serum was large and evidently did not 


1. Goldstein, H. I. and Goldstein, H. Z.: Pneumococcus Meningitis and 
Endocarditis: Report of Twenty Cases of Pneumococcic Meningitis With and 
Without Pneumococcic Endocarditis; Consideration of Treatment and Review of 
the Literature, Internat. Clin. 3:155 (Sept.) 1927. 

2. Tripoli, C.- J.: Bacterial Meningitis: A Comparative Study of Various 
Therapeutic Measures, J. A. M. A. 106:171 (Jan. 18) 1936, 

3. Toomey, J. A., and Roach, F.: Pneumococcus Meningitis, Ohio State 
M. J. 35:841 (Aug.) 1939. 
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pass into the cerebrospinal fluid from the blood stream. As a cons 
quence, it was necessary to inject the horse serum antibody intrathecally, 
where it produced a violent foreign protein reaction in the form of 
fibrin and leukocytes with resultant block of fluid drainage and antibod 
diffusion and formation of localized abscess pockets. 

It was expected that the smaller molecule of antipneumococcus rabbit 
serum might enter the cerebrospinal fluid directly from the blood stream 
and thus eliminate the necessity for intrathecal administration. Con- 
firmatory evidence that there may he such a diffusion of antibodies seems 
to be limited to an observation made by one of us (J. G.) of swelling of cap- 
sules in pneumococci removed in the spinal fluid twenty-four hours after 
intravenous administration of 80,000 units of type XVIII antipneu- 
mococcus rabbit serum.* Negative evidence has been presented by Fin- 
land, Brown and Rauh ° who were unable to demonstrate pneumococcus 
antibodies (agglutins or mouse protection) in the cerebrospinal fluid 
after intravenous injection of antipneumococcus horse or rabbit serum, 
in either the presence or the absence of pneumococcic meningitis. 

Renewed interest in chemotherapy was awakened by the introduction 
of sulfanilamide. Pneumococcic pneumonia was one of the numerous 
bacterial diseases treated with this drug, but statistically the medicament 
proved definitely effective only against the type III pneumococcus. A 
perusal of table 1 will at once reveal the startling fact that this same 
drug has proved much more effective in treatment of pneumococcic 
meningitis than it was against pneumonia. Table 1 includes a summary 
of the 48 reported cases of pneumococcic meningitis treated with sulf- 
anilamide and azo derivatives from January 1937 to June 1940. 


4. W. H., aged 7, entered the hospital on Dec. 17, 1938. The complaint was a 
stiffness in the neck of twenty-four hours’ duration. The patient was semi- 
comatose, had a stiff, retracted neck and exhibited a positive Kernig sign. Lumbar 
puncture done at 4:30 p. m. on the day of entry to the hospital yielded cloudy 
fluid under increased pressure. Examination of the fluid gave a negative reaction 
for sugar, a positive reaction for globulin and a cell count of 230; type XVIII 
pneumococci were present in the spinal fluid on direct smear. Treatment con- 
sisted of the intravenous administration of 80,000 units of type XVIII rabbit serum. 
About twenty-four hours later, at 4 p. m. on December 18, fluid obtained in a 
second lumbar puncture gave a negative reaction for sugar, a reaction indicating 
a large trace of globulin, and a cell count of 3,100. On direct smear of this fluid 
it was observed that the capsules of the pneumococci were swelled. This patient 
died on December 19, the third day after entry to the hospital and the fourth day 
after the onset of the illness. 

5. Finland, M.; Brown, J. W., and Rauh, A. E.: Treatment of Pneumo- 
coccus Meningitis: A Study of Ten Cases Treated with Sulfanilamide Alone or 
in Various Combinations with Specific Anti-Pneumococcic Serum and Complement, 
Including Six Recoveries, New England J. Med. 218:1033 (June 23) 1938. 
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It would appear from the lack of any reports in the recent literature 
that sulfanilamide and azo derivatives have been largely abandoned in 
iavor of sulfapyridine in the treatment of pneumococcic meningitis 
(table 2). It has been erroneously assumed that sulfapyridine is the 
more effective drug against all pneumococcic infections because of its 
demonstrated superiority in pneumococcic pneumonia. 

In table 3 the results of the two forms of chemotherapy have been 
listed according to the type of the causative pneumococcus. It should 
be noted that deaths have been separated into two groups, namely, those 
occurring before the end of the first twenty-four hours and those occur- 
ring after twenty-four or more hours of chemotherapy. At the end of 
the chart the total number of recoveries and the total number of deaths 
have been listed. The percentage of recoveries has been calculated with 
and without the inclusion of those patients who died within the first 
twenty-four hours. 

Table 4 presents data on the use of the two drugs, including both 
recoveries and deaths and with special. attention directed to the presence 
or absence of septicemia and to division of patients into age groups above 
and below 13 years. A separate listing is made in the sulfapyridine series 
for patients under 1 year of age, but no such grouping was made in 
the sulfanilamide series, as only 1 case of a patient under 2 years of 
age was reported. 

REPORT OF A CASE 


The following report of a case of pneumococcic meningitis emphasizes 
the numerous problems in question. 


A 26 year old white man entered the hospital complaining of malaise, fever, 
headache, a stiff neck, thick speech, nausea and vomiting. Physical examination 
revealed a temperature of 103 F., a pulse rate of 100, a respiratory rate of 38, a 
stiff neck, generalized muscular rigidity, thick speech, unsteady gait and profuse 
sweating. Lumbar puncture yielded cloudy fluid under increased pressure. Gram- 
positive and lancet-shaped diplococci were found on direct smear and showed 
swelling of the capsules when mixed with type XIX diagnostic pneumococcus 
serum. A total of 285,000 units of type XIX antipneumococcus rabbit serum was 
given intravenously in divided doses over a forty-eight Hour period. Eight cubic 
centimeters of complement (patient’s own serum) was administered intrathecally 
at the end of a second lumbar tap. Administration of sulfapyridine was begun 
about eight hours after the patient entered the hospital, and a total of 15 Gm. in 
divided doses was given through a stomach tube at four hour intervals. The 
level of sulfapyridine in the blood did not exceed 5 mg. per hundred cubic centi- 
meters, and the level in the spinal fluid did not exceed 2.75 mg. Blood cultures 
were positive for the type XIX pneumococcus. 

There was a temporary moderate fall in temperature and some clinical improve- 
ment at the end of the first twenty-four hours in the hospital. A sudden reversal 
followed, and the temperature and the pulse rate rose. Pulmonary congestion and 
peripheral circulatory failure developed. The patient died forty-eight hours after 
his admission to the hospital. 
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Autopsy performed six hours after death showed marked lividity and rig 
mortis and a purplish discoloration about both auriculae, the oral cavity, the necl 
and the finger nail beds. The face presented a sunken appearance. There wa: 
marked congestion of all organs and an excess of watery sanguineous fluid 
escaping on section. The right auricle and the superior and inferior venae cavae 
were distended. An edematous brain which weighed 1,680 Gm. presented a 
fibrinous exudate with approximately 25 cc. of turbid fluid at its base. The spleen 
was enlarged; the capsule was tense and there was excessive sanguineous pulp 
A moderately enlarged, smooth, firm, tense liver was found. The kidneys appeared 
slightly granular after the capsule was stripped off. Both pleural cavities wer: 





Fig. 1—Normal heart and coronary circulation, shown by visualization technic, 
in the presence of circulatory collapse. The right auricle, however, is probably 
distended. 


free from adhesions and were occupied by 20 to 30 cc. of clear yellow serous fluid. 
Both lungs were doughy and edematous and on pressure pitted and had an excess 
of sanguineous frothy fluid escaping. The dependent portions were moist, soggy 
and heavy. A small indurated area involving the left lung at its anterior aspect 
was found at its lateral periphery. Both pleurae showed numerous petechial 
ecchymotic and hemorrhagic areas. Similar lesions were present on the posterior 
surface of the ventricles. Inspection and visualization studies of the coronary 
arteries revealed nothing abnormal. Serial section and visualization studies of the 
right lung failed to reveal induration or consolidation. The right middle ear was 
occupied by a slightly turbid watery fluid. Cultures of the heart, the middle ear, 
the lungs, the spleen and the fluid at the base of the brain were positive for pneumo- 
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cocci; the capsules of the organism swelled with type XIX antipneumococcus 
serum, 

Microscopic examination revealed foci of cerebral thrombosis (fig. 3) and 
patches of early bronchopneumonia and confirmed macroscopic findings. 


Fig. 2.—Right lung, demonstrated by visualization technic, showing a relatively 
normal lung in the presence of a continued pneumococcic bacteremia. 


Fig. 3—Thrombosis of cerebral vessel and meningitis; high magnification, 


Summary.—The following diagnosis was made: type XIX pneumococcic 
meningitis with septicemia ; toxic nephrosis ; toxic splenitis ; toxic myocarditis with 
right-sided cardiac failure; acute circulatory collapse; cerebral thrombosis; early 
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bronchopneumonia, and marked pulmonary edema. The causes of death were 
pneumococcic meningitis with circulatory collapse and cerebral thrombosis, and 
septicemia. The original focus of infection was probably the right middle ear. 

Comment.—It is of interest to note that the Quellung phenomenon in vitro was 
still present after the use of sulfanilamide therapy. This was contrary to the 
usual findings. It is of further interest to observe that there was no capsular 
swelling in vivo of the pneumococci either during life or post mortem, despite 
the use of antipneumococcus rabbit serum. In a case recently observed by the 
authors, this Quellung phenomenon within the spinal fluid following the use of 
intravenous specific rabbit serum was observed. The modus operandi of the dis- 
ease in this case may be postulated as follows: An infection of the right middle 
ear was followed by septicemia, and this, in turn, by meningitis. The pulmonary 
lesions were of recent origin, and the edema may be ascribed to an anaphylactic 
phenomenon. The circulatory collapse may again be considered an anaphylactic 
phenomenon with the pneumococcus toxin as the inciting factor. The organisms 
in positive cultures of the lungs were most probably of circulatory rather than 
parenchymal origin, as pneumococci rarely invade the parenchyma of the lung 
by way of the blood stream. The mechanism of production of pneumococcic 
pneumonia is at variance with an origin in the blood stream. The length of the 
disease process in this case confirms the theory of noncirculatory origin. 


COMMENT 


When this patient with type XIX pneumococcus meningitis entered 
the hospital a hasty search of the literature was made for a guide to 
therapeutic measures. Since sulfapyridine had proved so much superior 
to sulfanilamide in the treatment of pneumococcic pneumonia, it was 
assumed that the former drug would be the most effective against pneu- 
mococcic meningitis. Toomey and Roach* and Long, Haviland, 
Edwards and Bliss® all expressed such an assumption. However, a 
more extensive perusal of the literature suggested that there had been 
a higher percentage of recoveries attributable to sulfanilamide and azo 
derivatives. This review, which includes a summary of the cases of 
all the 48 patients treated with sulfanilamide and azo derivatives and 
the 67 patients treated with sulfapyridine reported in the literature to 
date, is made with the view of statistically determining the comparative 
efficacy of the two types of drug. 

The summary at the end of table 3 shows that 68.75 per cent (33) 
recovered and 31.25 per cent (15) died of a total of 48 patients treated 
with sulfanilamide and azo derivatives, whereas only 53.7 per cent 
(36) recovered and 46.2 per cent (31) died of a total of 67 patients 
treated with sulfapyridine. If all patients who died during the first 
twenty-four hours are excluded (which probably should be done, since 
chemotherapy can hardly be expected to bring about a cure in less than 


6. Long, P. H.; Haviland, J. W.; Edwards, L. B., and Bliss, E. A.: Clinical 


Evaluation of the Use of Sulfanilamide, Neoprontosil, Sulfapyridine and Sulfa- 
thiazole in the Treatment of Infections, Mississippi Doctor 17:541 (March) 1940. 
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twenty-four hours), the percentage of recoveries among patients treated 
with sulfanilamide and azo derivatives becomes 71 as contrasted with a 
percentage of 62.7 among those treated with sulfapyridine. 

As the beneficial action of sulfanilamide against the type III pneu- 
mococcus has been demonstrated experimentally by Rosenthal, Bauer 
and Branham * and Cooper, Gross and Mellon * and clinically by Louis,” 
Millet *° and Heintzelman, Hadley and Mellon," it would seem impor- 
tant to determine whether or not the high total recovery rate with such 
an agent was in part the result of a higher effectiveness of sulfanilamide 
against the type III pneumococcus. Inspection of table 3 will show that 
this is not the case; for only 8 of the 17 patients with type III pneumo- 
coccus meningitis treated with sulfanilamide and azo derivatives 
recovered, while 5 of the 6 patients with type III pneumococcus menin- 
gitis treated with sulfapyridine recovered. 

Definite conclusions pertaining to the relative effectiveness of the 
drug under consideration for therapy of the other types of pneumococcic 
meningitis is unwarranted because of the small number of case reports 
available for each. 

The use of antipneumococcus serum in conjunction with chemo- 
therapy appears to be of doubtful value, as the data in table 4 indicate 
that only 69 per cent of patients receiving this combination recovered. 
Nevertheless, despite this inability to demonstrate statistically that the 
recovery rate was significantly affected by the addition of type-specific 
serum, certain experimental and clinical evidence has been presented to 
show that the combination may on occasion be of greater value than 
chemotherapy alone. Branham and Rosenthal ** found that the curative 


7. Rosenthal, S. M.: Studies in Chemotherapy: The Effect of P-Aminobenzene 
Sulfonamide on Pneumococci in Vitro, Pub. Health Rep. 52:192 (Feb. 12) 1937; 
Studies in Chemotherapy : Chemotherapy of Experimental Pneumococcus Infections, 
ibid. 52:48 (Jan. 8) 1937. Rosenthal, S. M.; Bauer, H., and Branham, S. E.: 
Studies in Chemotherapy: Comparative Studies of Sulfonamide Compounds in 
Experimental Pneumococcus, Streptococcus and Meningococcus Infections, ibid. 
52:662 (May 21) 1937. 

8. Cooper, F. B.; Gross, P., and Mellon, R. R.: Action of P-Aminobenzene 
Sulfonamide on Type III Pneumococcus Infections in Mice, Proc. Soc. Exper. 
Biol. & Med. 36:148 (March) 1937. 

9. Louis, D. J.: Treatment of Pneumonias with Sulfanilamide, Illinois M. J. 
73:422 (May) 1938. 

10. Millett, J:. Sulphanilamide: Report of a Case, New York State J. Med. 
37:1743 (Oct. 15) 1937. 

11. Heintzelman, J. H. L.; Hadley, P. B., and Mellon, R. R.: Use of P-amino- 
benzenesulphonamide in Type 3 Pneumococcus Pneumonia, Am. J. M. Sc. 193:759 
(June) 1937. 

12. Branham, S. E., and Rosenthal, S. M.: Studies in Chemotherapy: Sulfanil- 
amide, Serum, and Combined Drug and Serum Therapy in Experimental Meningo- 
coccus and Pneumococcus Infections in Mice, Pub. Health Rep. 52:685 (May 28) 
1937. 











& 
3 


= 
2 


228 ARCHIVES OF INTERNAL MEDICINE 


effect was greater when serum and sulfanilamide were combined than 
it was when either of these two substances was used alone. Finland, 
Brown and Rauh * have recommended the combination of antipneumo- 
coccus serum and sulfanilamide and have pointed out that this combina- 
tion has more effectively controlled massive infections of the blood 
stream. Cutts, Gregory and West ** treated a patient for two weeks with 
sulfapyridine alone, but despite clinical improvement the cultures of 
spinal fluid did not become negative until antipneumococcus rabbit serum 
was administered intravenously and complement intrathecally. McKay 
and Hurteau ** observed that a more rapid and complete response was 
obtained when specific serum was used in addition to sulfapyridine and 
that the low levels of sulfapyridine in the blood of patients receiving 
serum were not accompanied by exacerbations of the disease as they were 
in the absence of serum. Furthermore, physicians are in general agree- 
ment that type-specific antipneumococcus serum should be administered 
in addition to sulfapyridine when patients with pneumococcic pneumonia 
have bacteremia or have failed to respond to chemotherapy alone. 

The evidence just presented would suggest that large doses of anti- 
pneumococcus rabbit serum are indicated in the presence of bacteremia 
or when the cultures of spinal fluid remain positive after the first 
twenty-four hours of chemotherapy or when the patient fails to respond 
to chemotherapy alone. Intrathecal administration of antipneumococcus 
horse or rabbit serum should be used only as a last resort because of 
the danger from severe allergic and foreign protein reactions. Intra- 
venous injections of large doses of type-specific antipneumococcus rab- 
bit serum followed by intrathecal administration of antibody in the form 
of complement (patient’s own serum), as suggested by Finland, Brown 
and Rauh * and others, appears effective and safer. 

Pneumococcus antibodies are not produced during the first two years 
of life, and this may account at least in part for the fact that all babies 
under 2 years of age with pneumococcic meningitis died, regardless of 
the form of therapy administered. Thereafter, the recovery rate does 
not appear to have been appreciably influenced by the age of the patient. 
No conclusions can be drawn, however, concerning the effect of advanced 
age on the recovery rate as there was only 1 patient in this series over 60. 
The mortality rate was higher regardless of the form of therapy admin- 
istered in the presence of bacteremia. 

Table 1 shows that data concerning actual concentration of sulfanil- 
amide or an azo derivative in the spinal fluid is lacking in such a large 


13. Cutts, M.; Gregory, K. K., and West, E. J.: Pneumococcus Meningitis 
Successfully Treated with Sulfapyridine; J. A. M. A. 112:1456 (April 15) 1939. 
14. McKay, F. H., and Hurteau, E. F.: Four Cases of Pneumococcus Menin- 
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number of the cases reported that it is impossible to draw any con- 
clusions concerning the optimal level. It has been shown by inves- 
tigators ** that the level of sulfanilamide in the spinal fluid is only 
slightly less than that in the blood, the minimal level in the latter being 
8 to 10 mg. per hundred cubic centimeters. 

The blood and the spinal fluid levels for sulfapyridine have been 
included for a larger number of the cases reported in table 2. In general 
the concentration of the drug in the spinal fluid appears to average about 
one-half to three-quarters that in the blood stream. Clinicians ** have 
demonstrated the variability in the absorption rate of sulfapyridine from 
the intestinal tract and the rate of excretion from the kidneys in dif- 
ferent persons and have attributed some of their failures to obtain 
recovery to the resultant low levels of the drug in the blood and spinal 
fluid. Failure of our patient to recover may be a case in point. It seems 
fairly well agreed that the concentration of free sulfapyridine in the 
spinal fluid should be maintained at 5 to 8 mg. or more per hundred 
cubic centimeters.?* Some authors ** have suggested that sodium sulfa- 
pyridine be administered intravenously or intramuscularly to all patients 
that have a low blood and spinal fluid concentration of the drug after 
its oral administration. In view of the importance of speed in many 
cases and the difficulty in oral administration due to comatose states 
and other causes, it seems highly probable that sodium sulfapyridine 
may well become the drug of choice if sulfapyridine drugs are to con- 
tinue in use. However, evaluation of the relative effectiveness of sodium 
sulfapyridine must await its use in a larger series of cases. 

It is entirely possible that the cases thus far reported in the literature 
may not represent a true cross section of the effectiveness of the drugs 


15. Marshall, E. K., Jr.; Emerson, K., Jr., and Cutting, W. C.: Paraamino- 
benzenesulfonamide ; Absorption and Excretion: Method of Determination in Urine 
and Blood, J. A. M. A. 108:951 (March 20) 1937. Banks, S.: Serum and Sulfanil- 
amide in Acute Meningococcal Meningitis, Lancet 2:7 (July 2) 1938. Allott, 
E. N.: Sulfanilamide Content of Cerebro-Spinal Fluid, ibid. 2:13 (July 2) 1938. 
Long, P. H., and Bliss, E. A.: The Use of Para-Amino-Benzene-Sulfonamide 
(Sulfanilamide) or Its Derivatives in the Treatment of Infections Due to Beta 
Hemolytic Streptococci, Pneumococci, and Meningococci, South. M. J. 30:479 
(May) 1937. 

16. (a2) Hodes, H. L.; Gimble, H. S., and Burnett, G. W.: Pneumococcic 
Meningitis, J. A. M. A. 113:1614 (Oct. 28) 1939. (6) Long, Haviland, Edwards 
and Bliss.* 

17. (a) Kolmer, J. A.: Progress in Chemotherapy of Bacterial and Other 
Diseases, Arch. Int. Med. 65:671 (April) 1940. (b) Hodes, Gimble and Burnett.1¢# 

18. (a) Cable, J. V.: Pmneumococcus Meningitis: A Review of Thirty-Nine 
Fatal Cases and a Report of Recovery After Administration of M. & B. Soluble, 
Lancet 2:73 (July 8) 1939. (b) Hodes, Gimble and Burnett.16* (c) Falla, S. T.: 
Treatment of Pneumococcus Meningitis with Sulfapyridine, Brit. M. J. 1:804 
(May 18) 1940. (d) Kolmer.17@ 
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under consideration, for it may well be that many individual failures 
have not been reported in the literature. It is a human tendency to 
report successes. We suggest that a central bureau might be established 
to collect and correlate the data on future cases of pneumococcic 
meningitis treated by chemotherapy, for we feel that each hospital would 
be willing to cooperate to the extent of filling out special forms regarding 
cases of this disease in which such treatment was given. 

Postmortem findings should be recorded whenever possible. In our 
case an interesting finding was that of cerebral thrombosis. Lyons °° 
has found similar evidence in some of his fatal cases and attributed 
failure to recover to this complication. With this in view he recom- 
mends the administration of heparin in conjunction with chemotherapy 
when thrombosis is suspected clinically. 


SUMMARY 


A case of type XIX pneumococcus meningitis treated with sulfa- 
pyridine and type specific serum with failure to recover is reported. 


An observation of capsular swelling in the pneumococci withdrawn 
in the spinal fluid after the intravenous administration of type X VIII 
antipneumococcus rabbit serum is recorded. 

In comparable series of reported cases sulfanilamide an azo deriva- 
tive has been as effective as sulfapyridine in the treatment of pneumo- 
coccic meningitis. 

Sulfapyridine was more effective than sulfanilamide and azo deriva- 
tives in the treatment of type III pneumococcus meningitis. 

The use of type-specific antipneumococcus serum in conjunction 
with chemotherapy has not materially lowered the mortality rate of 
pneumococcie meningitis. 

The mortality rate regardless of the form of therapy has been 100 
per cent for patients under 2 years of age. 

The mortality rate regardless of the form of treatment was higher 
whenever there was an associated bacteremia. 

The concentration of sulfanilamide in the blood should be kept up 
to 10 mg. or more per hundred cubic centimeters. 

More observations are necessary to determine the optimal concen- 
tration of sulfanilamide in the spinal fluid. It probably is 8 or 10 mg. 
per hundred cubic centimeters. 

Levels of sulfapyridine in the blood and the spinal fluid should be 
maintained at 10 mg. or more and 5 mg. or more per hundred cubic 
centimeters, respectively. 


19. Lyons, C.: Personal communication to the authors. 
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Absorption of sulfapyridine from the gastrointestinal tract and the 
rate of excretion from the kidneys are extremely variable and this is 
believed to account for some of the wide variations in the concentration 
of the drug in the blood and the spinal fluid. 

Oral administration of sulfapyridine should be augmented or replaced 
by intravenous or intramuscular administration of sodium sulfapyridine 
whenever the concentration of the drug in the blood and the spinal fluid 
remains low. 

Since sulfanilamide is a safer drug, is more readily and uniformly 
absorbed and, as table 4 indicates, is as effective as sulfapyridine or 
sodium sulfapyridine in the treatment of pneumococcic meningitis, its 
use should be continued as one of the forms of chemotherapy until such 
time as either of the last-named drugs has been shown to be definitely 
superior. 


The use of chemotherapeutic agents has reduced the mortality of 
pneumococcic meningitis from 100 to approximately 33.3 per cent. 


Ruth French Swift prepared the tables and did the bibliographic research for 
this paper. 

















ORIGIN OF BLOOD AMYLASE AND BLOOD 
LIPASE IN THE DOG 


RELATION BETWEEN BLOOD AMYLASE AND URINARY AMYLASE 
FOLLOWING INDUCTION OF URANIUM ‘NEPHRITIS 


DANIEL L. DOZZI, MD. 
PHILADELPHIA 


In another communication * I discussed the current views concerning 
the origin of blood amylase, cited the experimental data from the litera- 
ture in support of the theory that blood amylase is entirely of pancreatic 
origin and presented the concepts of those who have expressed the belief 
that blood amylase is, in part at least, of hepatic orgin. Although it has 
been the general experience of most workers that chloroform anesthesia 
induces a fall in blood amylase, there is some difference of opinion as to 
whether this result is due to the effect of chloroform on the liver or its 
effect on the pancreas. Davis and Ross? reported that they were unable 
to induce a drop in blood amylase by administering chloroform to depan- 
creatized dogs and inferred that the reduction in blood amylase is due 
to the effect of chloroform on the pancreas. Cajori and Vars,* on the 
other hand, found that the decrease in serum amylase following chloro- 
form anesthesia was greatest in those dogs whose livers contained areas 
of necrosis. 

Just as there is a difference of opinion concerning the origin of 
amylase, there are conflicting data concerning the relation between blood 
amylase and urinary amylase both in normal and in pathologic states. 
Gray and Somogyi‘ reported that in any person the level of blood 
amylase remains fairly constant, while the value for urinary amylase 
varies greatly and irregularly. However, despite such variation, they 
found a definite relation between the amount of amylase in the blood 
and the amount in the urine, in that the proportion of urinary amylase 


From the Harrison Department of Surgical Research, University of Pennsyl- 
vania School of Medicine. 

1. Dozzi, D. L.: Urinary Amylase: Its Estimation and Significance, Am. ] 
Digest. Dis. 7:123, 1940. 

2. Davis, L. H., and Ross, E. L.: The Source of Diastase of the Blood, 
Am. J. Physiol. 56:22, 1921. 

3. Cajori, F. A., and Vars, H. M.: The Effect of Chloroform Anesthesia on 
Serum Amylase and Liver Esterase, Am. J. Physiol. 124:149, 1938. 

4. Gray, S. H., and Somogyi, M.: Relationship Between Blood Amylase and 
Urinary Amylase in Man, Proc. Soc. Exper. Biol. & Med. 36:253, 1937. 
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to blood amylase varies between 2:1 and 6:1. Ngrby ® stated that the 
excretion of amylase in the urine is proportional to the concentration of 
the enzyme in the serum. Geyelin * reported that the amount of amylase 
in twenty-four hour specimens of urine varies little for the normal person 
and in a given case is almost constant. My own experience’ revealed 
great fluctuation for the same person, as well as from person to person, 
in the amount of amylase excreted in the urine during twenty-four hour 
periods. 

Wohlgemuth,” Corbett,* Geyelin,® Fitz,” Rowntree, Marshall and 
Baetjer,’® Fearon,’? Gray and Somogyi * and others have reported finding 
a decrease in urinary amylase in the presence of nephritis. Gray and 
Somogyi * stated that if the blood amylase is elevated, the level of urinary 
amylase must be determined, in order to conclude whether the rise of 
the enzyme in the blood is due to increased formation or merely to renal 


retention. 
In support of the view that an elevation in the blood amylase, due to 


retention, is associated with renal impairment, one can cite the work 
of Meyer and Killian,* Harrison and Lawrence,’* Brill,’* Reid,’ 
Gelera,’® Gray and Somogyi * and others. On the other hand, Stafford 


5. Ngrby, G.: Om amylasen blod og urin—dens udskillelse gennem nyren, 
Copenhagen, Levin & Munksgaard, 1935; reviewed, J. A. M. A. 108:1996 (June 5) 
1937, 

6. Geyelin, H. R.: A Clinical Study of Amylase in the Urine, Arch. Int. Med. 
13:96 (Jan.) 1914. 

7. Wohlgemuth, J.: Ueber eine neue Methode zur quantitativen Bestimmung 
des diastatischen Ferments, Biochem. Ztschr. 9:1, 1908. 

8. Corbett, D.: The Quantitative Estimation of Amylolytic Ferments in the 
Urine as a Measure of Certain Pathological Conditions, Quart. J. Med. 6:351, 1912. 

9. Fitz, R.: The Relation Between Amylase Retention and Excretion and 
Non-Protein Nitrogen Retention in Experimental Uranium Nephritis, Arch. Int. 
Med. 15:524 (April) 1915. 

10. Rowntree, L. G.; Marshall, E. K., Jr., and Baetjer, W. A.: Further Studies 
of Renal Function in Renal, Cardiorenal and Cardiac Diseases, Arch. Int. Med. 
15:543 (April) 1915. 

11. Fearon, W. R.: The Amylolytic Properties of Urine and the Significance 
of Variations in Health and Disease, Dublin J. M. Sc. 146:149, 1918. 

12. Meyer, V. C., and Killian, J. A.: The Increased Diastatic Activity of the 
Blood in Diabetes and Nephritis, J. Biol. Chem. 29:179, 1917. 

13. Harrison, G. A., and Lawrence, R. D.: Diastase in Blood and Urine as a 
Measure of Renal Efficiency, Lancet 1:169, 1923. 

14. Brill, I. C.: Studies in the Diastatic Activity of the Blood with a Con- 
sideration of Its Value in Clinical Diagnosis, Arch. Int. Med. 34:542 (Oct.) 1924. 

15. Reid, C.: Diastatic Activity in Blood and Urine, Brit. J. Exper. Path. 6: 
314, 1925. 

16. Gelera, M.: La diatasemia da ritenzione quale prova funzionale del rene, 
Folia med. 14:630, 1928. 
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and Addis *’ failed to find a relation between the extent of the rena 
lesion in patients with Bright’s disease and the concentration of diastas: 
in plasma or urine or the rate of diastase excretion. Moreover, the) 
could not correlate the amounts of nonprotein nitrogen and amylase in 
the blood. I* was unable to relate the amount of amylase in twenty- 
four hour specimens of urine to the extent of renal impairment as deter- 
mined by the level of nonprotein nitrogen in the blood and the amount 
of urea excreted. 

Rowntree and his co-workers *° studied the quantitative determination 
of urinary amylase as a test of renal function and found that while the 
level of urinary amylase usually decreased in cases of nephritis, values 
were normal in cases of grave functional involvement and low in cases in 
which there was improvement of renal function. Fitz * reported a direct 
relation between the levels of nonprotein nitrogen and amylase in the 
blood with reference to the severity of renal disease, and Geyelin * found 
parallelism between the amounts of phenolsulfonphthalein and amylase 
which were excreted. 

The difference of opinion concerning both the origin of amylase and 
the relation between the amounts of enzyme in blood and urine, stimulated 
my interest in an attempt to determine (a) whether blood amylase is 
solely pancreatic in origin or in part, at least, hepatic and (b) what 
relation exists between the levels of blood and urinary amylase, par- 
ticularly in the presence of nephritis. 


BLOOD AMYLASE AND URINARY AMYLASE 


Procedure.—Five healthy female dogs.were maintained on the same diet through- 
out the experiment, and estimations of the normal levels of blood and urinary 
amylase were performed by a colorimetric, a saccharogenic and a viscosometric 
method, all of which have been described in another paper.1* Because the saccha- 
rogenic method proved to be the most accurate, I am reporting only the results 
which were obtained by that method, although all three were used simultaneously 
After normal values were determined for all 5 animals, 2 dogs were subjected 
to complete pancreatectomy and 2 to partial pancreatectomy. After the effect of 
depancreatization on the levels of amylase in the blood and urine had been deter- 
mined, the animals were subjected to chloroform anesthesia, and the blood and 
urinary amylase were again studied. The fifth dog was given increasing doses 
of uranium nitrate through a stomach tube, and the levels of blood and urinary 
amylase were studied in conjunction with determination of the nonprotein nitrogen 
of the blood and repeated urinalyses. When definite nephritis had been produced 
by the uranium, as evidenced by polyuria, glycosuria, albuminuria and increas¢ 
in the nonprotein nitrogen of the blood, the dog was anesthetized with ether and 
the pancreatic ducts were ligated in an attempt to determine whether the sudden!) 


17. Stafford, D. D., and Addis, T.: Diastase Determinations in Urine and 
Blood as a Method for Measurement of Functional Capacity of Kidney, Quart. ] 
Med. 17:151, 1924. 

—18. Dozzi, D. L.: An Evaluation of Methods for Determining Blood and Uri- 
nary Amylase, J. Lab. & Clin. Med. 25:1303, 1940. 
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ncreased amount of amylase in the blood, resulting from the ligation, would be 
xereted by the nephritic kidneys. 


Results —The normal values for the 5 dogs show that no relation 


existed between the amount of amylase in the blood and the amount in 


TasLe 1.—Variations in Blood and Urinary Amylase Following Complete 
Pancreatectomy and Chloroform Anesthesia 

















Blood Urea 
Day of Blood Urinary Urine, Nitrogen, Bilirubin, 
Experi- Am- Am- Ce. per Mg. per Mg. per Blood 
ment ylase* ylase ft Procedure 2Hr. 00Ce. 100Ce. Urinalysis Lipase ~ 
Dog 344; weight, 10 Kg. 
1 580 5&8 Dog normal 221 li 0.2 Urine 1.15 
normal 
4 640 None 160 a ‘ 0.55 
= 1,360 75 124 : : 0.10 
11 560 29 152 atten 1.00 
l4 ashes sain Chloroform anes- 
thesia (1 hour) 
15 40 71 278 7 , ‘ 1.00 
16 380 56 197 , 0.6 oe 1.05 
17 220 7 240 rn 10 1.06 
18 1,040 None 175 04 as 1,00 
21 660 None 75 : aa 
Re  . cious a“ Complete pan- 
createctomy 
23 640 PD. Ualsbacducxenens ‘ 0.2 — 1.05 
24 820 WORD Hi di Sacksanccix 170 em ; 1.70 
25 560 ave Chloroform anes- 
thesia (% hour)$ 
oS -  caem wot.  apseeecopeeueose ane . . ' 
27 520 dee Natural death bins ; 05 0.60 
Dog 715; Weight, 11.5 Kg. 
1 126 No de- Dog normal 
termi- 
nation 
7 150 jue Complete pan- 
ereatectomy § 
§ 44 
11 7 
12 66 ey. ee RM a ce deg 1 So hh apa age 
14 48 se Chloroform anes- 
thesia (% hour)§ 
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The following symbols have the same significance in tables 2 and 3. 

* The amount of amylase in the blood is expressed in terms of milligrams of dextrose 
formed from the hydrolysis of starch solution by 100 ce. of serum. 

+ The amount of amylase in the urine is expressed in terms of milligrams of dextrose 
formed from the hydrolysis of starch solution by a twenty-four hour specimen of urine. 

t The amount of lipase in the blood is expressed in terms of cubic centimeters of a 
twentieth-normal solution of sodium hydroxide required to neutralize the fatty acids liberated 
by the action of 1 ec. of serum on an olive ofl emulsion. 

§ Enzyme studies were performed prior to the procedure. 


the urine. Four dogs showed appreciable quantities in the blood, with 
practically none in the urine. Comparatively large quantities occurred 
both in the blood and in the urine of the fifth dog. Because of the high 
level of urinary amylase, the last dog was subjected to the administration 
of uranium nitrate in order to determine whether a diminution in the 
urinary amylase would follow the induction of nephritis. 

In table 1 are recorded the data for the 2 dogs subjected to complete 
pancreatectomy. That the entire pancreas was removed is supported 








r 
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both by the onset of diabetes and by the absence of pancreatic tissue at 
autopsy. In 1 animal the level of blood amylase was not appreciably 
affected by complete pancreatectomy, while in the other there was a 
distinct drop. One dog died twenty-four hours and the other eight hours 
after thirty minutes of chloroform anesthesia. The blood amylase was 
studied prior to death and showed no apparent change from normal. 


TasBLe 2.—Variations in Blood and Urinary Amylase Following Partial 
Pancreatectomy and Chloroform Anesthesia 








Blood Urea 
Day of Blood Urinary Urine, Nitrogen, Bilirubin, 

Experi- Am- Am- Ce. per Mg. per Mg. per Blood 
ment ylase* ylase t Procedure 24Hr. 100Ce. 100Ce. Urinalysis Lipase; 
Dog 336; Weight, 16.4 Kg. 

1 740 None Dog normal 192 10 — Urine normal 0.85 
4 920 ck. epweaeenebens 226 a mus!’ eeee 0.30 
8 1,040 em oie foyer PS GS 190 =a chee. hago nice 
ll 1,000 ines «CL ntipreheseatnanh® 213 oa me ~ 2s  odeape 0.55 

ree aos Partial pan- 
createctomy 
31 1,040 ls Seweobasuanceeas Re eer Pe Sa” Meena 3.35 
32 2,040 PD we estetndesaes ee Se eee woe 3.30 
33 1,220 coe - |  pasguseaienanent yee “7 ehh > 2.) eeaciene 3.50 
35 920 ae Chloroform anes- ae es ioe). pieitse 2.50 
thesia (1 hr.)§ 
3% ie. *ises.  Kheenoeeeks — eer 2.00 
37 en: Sew | ~~ eenseneasnes ihn | a 2.40 
38 a - so . aphhegegeaaliens 200 a ee 2.20 
39 820 + . , Sepbpapeeteoness 1,000 oe) <>" 1.00 
40 500 >  Oewbipinabeeneinas 350 ee es. eae 1.30 
44 680 ; Chloroform anes- oes “a Lk an epee 0.65 
thesia (1 hr.)§ 
40 Pe 0 cee—is Ww Shee Keeceenes ae. Gasens 1.15 
47 300 ee ay ee ini i ae -— -webess 0.90 
5 660 a Chloroform anes- aka i Oe 3 ies 1.10 
thesia (1 hr.)§ 
52 180 ooo Dog killed = “ 2.0 es 0.80 
Dog 656; Weight, 12.9 Kg. 
1 130 None Dog norma! ata és | re 
3 140 soe. Saatianeninges vr me ae. gitdeutmwls 
4 214 Ket Partial pan- 
createctomy § 
5 272 Pe eee _ -_ soe. ss eee 
8 232 wes Chioroform anes- 
thesia (1 br.)§ 
mm 146 : Dog killed 





Since Cajori and Vars * found that the maximum effect on the serum 
amylase following chloroform anesthesia does not occur until twenty-four 
to forty-eight hours later, I feel that no conclusions can be drawn from 
this experiment. 

Two dogs were partially depancreatized, only a remnant, approxi- 
mately 2.5 by 1.5 by 1.5 cm., being left intact. In both animals a partial, 
temporary rise in the blood amylase following pancreatectomy was 
succeeded by a distinct drop after the administration of chloroform. One 
animal was anesthetized with chloroform three different times, with the 
same result, a reduction in serum amylase and an increase in serum 
bilirubin (table 2; fig. 1). After the third time the animal was in 
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extremely poor condition and was killed. The microscopic slides of the 
liver showed areas of necrosis, cellular infiltration and cloudy swelling, 
while the histologic picture of the pancreatic remnant was essentially 
normal. It would appear from these findings that the liver plays some 
part in the formation of amylase. 

The results of the findings in the dog with nephritis are shown in 
table 3 and figure 2. It will be noted that an increase in the amount of 
amylase in the succeeding twenty-four hour specimen of urine followed 
each increase in the dose of uranium nitrate. The blood amylase 
remained fairly constant, with a tendency to diminish as the urinary 
amylase increased. The greatest total excretion of amylase per twenty- 
four hours occurred as the severity of the nephritis and the level of non- 
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Fig. 1.—Relation of blood and urinary amylase in a dog submitted to partial 
pancreatectomy and chloroform anesthesia. Determinations of both blood and uri- 
nary amylase were made before the anesthesia was induced. In this figure and in 
figure 2, amylase is expressed in terms of milligrams of dextrose formed from the 
hydrolysis of starch solution by 100 cc. of serum, or by a twenty-four hour specimen 
of urine. 


protein nitrogen in the blood increased, although excretion per unit of 
urine was lower because of polyuria. After ligation of the pancreatic 
ducts both blood and urinary amylase increased considerably, but the 
rise in the latter was out of all proportion to the increase in the former. 
It would appear from these results that no definite relation exists between 
the amount of amylase in the blood and the amount in the urine and that 
kidneys damaged by uranium nitrate excrete amylase more readily than 
do normal kidneys. 

The finding of an increased amount of amylase in the urine in the 
presence of uranium nephritis is not in accord with the results of most 
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investigators. However, both Geyelin * and Corbett * noted an increase 
in urinary amylase in association with large quantities of albumin, even 
though they reported a decrease in urinary amylase in cases of nephritis. 
Both authors commented that they were uncertain whether the amount 
of amylase increased in the presence of albumin or whether the albumin 
merely accelerated amylolytic activity. The largest quantities of amylase 
in the urine of the nephritic dog herein described were also found when 
albumin was present. If amylase is of the nature of a protein, one 
wonders if there should not be more amylase in the urine when albumin 
is escaping from the kidney. 


TasLe 3.—Variations in Blood and Urinary Amylase Following Induction 
Uranium Nephritis and Ligation of the Pancreatic Ducts 








Blood Urea 
Dayof Blood Urinary Urine, Nitrogen, Bilirubin, 
Experi- Am- Am- Ce. per Mg. per Mg. per Blood 
ment ylase* ylase t¢ Procedure 24Hr. 100Ce 10 Ce. Urinalysis Lipase; 


Dog 411; Weight, 13.4 Kg. 


1 2,280 524 Dog normal 350 14.0 0.2 Urine normal 6.15 
2 2,736 1572 Svewavasdssetak’ 290 aver ine >) eee 9.80 
3 2,280 524 pi caseieegen 400 winne a oe 9.50 
5. whew ee 26 mg. uranium 
nitrate 
7 1,340 2,024 eouwe eee 280 16.0 ; es 450 
s 2,240 8,614 ; pe ccbaeoy< 135 17.6 ste Albumin ++ 7.30 
9 3,140 1,508 sor nesetuatebues 244 17.4 ses) 7 Peace 9.00 
setae 80 mg. uranium 
nitrate 
660 BO ond Albumin ++ 7.00 
15 1,720 3,045 875 21.0 ath Sugar ++ 5. 
16 1,280 1,287 370 14.0 die Albumin + 5.20 
17 1,100 ae dddpebbabaecae< 430 ste pee) 4 > Seales 3.20 
- Seave +00 160 mg. uranium 
nitrate § 
21 1,620 3,891 pe ey Te 380 11.6 dhe” Aes ome 4.20 
23 1,620 4,328 ~eaebebbenses 840 31.0 ne Sugar ++ 6.00 
25 S40 1,139 Sia pcalidaigien hte 3 1,700 22.0 iii Albumin ++ 6.00 
27 wanes —— Ligation of pan- 
ereatie ducts 
28 6,240 5,370 iteaieebes da 1,500 18.0 .. Albumin +++ BD 
29 3,880 a? - | Séenekwsessenues 1,000 13.0 -. Albumin +++ 16.0 
30 ae rae a 530 bebe Re | 11.4 
31 3,22 3,304 copheueas 530 see see oie 11.80 
Dog killed 500 séue 12.20 








SERUM LIPASE 


In conjunction with the studies on amylase, the serum lipase was 
determined, according to the method described by Cherry and Crandall,’® 
for 1 of the completely depancreatized dogs, in 1 of the partially depan- 
creatized dogs and the dog with uranium nephritis. The results are 
included in tables 1, 2 and 3. 

In dog 344 (table 1) chloroform given prior to pancreatectomy had 
no effect on the serum lipase, although there was a distinct drop in the 


19. Cherry, I. S., and Crandall, L. A.: The Specificity of Pancreatic Lipase: 
Its Appearance in the Blood After Pancreatic Injury, Am. J. Physiol. 100:266, 


1932. 
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serum amylase. After complete pancreatectomy the serum lipase gradu- 
ally diminished, while the serum amylase remained approximately the 
same. 

In dog 336 (table 2) both serum lipase and serum amylase increased 
after partial pancreatectomy and steadily decreased after repeated chloro- 
form anesthesia. 

In dog 411 (table 3) both the serum lipase and the serum amylase 
were elevated prior to the administration of uranium nitrate. After the 
induction of nephritis, the serum lipase was not appreciably effected, 
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while the serum amylase tended to decline. After ligation of the pan- 
creatic ducts, both serum lipase and serum amylase were elevated. 

The relative stability of serum lipase levels following chloroform 
anesthesia and the steady decrease following complete pancreatectomy 
would indicate that lipase is more apt to be entirely of pancreatic origin 
than is amylase. The failure of serum lipase to decrease or increase 
after the induction of nephritis would indicate that the level of this 
enzyme in the serum is not dependent on renal function. 


SUMMARY 


Blood amylase and urinary amylase were studied in 2 completely 
depancreatized dogs, 2 partially depancreatized dogs and 1 dog with 
uranium nephritis. The effects of chloroform anesthesia and ligation of 
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the pancreatic ducts were observed. Some studies of the serum lipase 
were performed coincident to those on amylase. The following conclu 
sions are drawn: 

1. A definite relation seems to exist between the degree of hepati 
damage and the amount of amylase in the serum, which indicates that th: 
liver plays some part, at least, in the formation of amylase. 

2. There is no demonstrable relation between the amount of amylas« 
in the urine and the amount in the blood. 

3. In the presence of uranium nephritis in the dog the urinary 
amylase increases, while the serum amylase tends to decrease. 

4. The level of serum lipase does not appear to be affected by chloro- 
form anesthesia, but its steady diminution after complete pancreatectomy 
indicates that serum lipase is more truly of pancreatic origin. 

5. The level of serum lipase does not depend on renal function. 


Dr. I. S. Ravdin performed the operations, and Dr. F. A. Cajori and Dr. Harry 
M. Vars contributed many helpful suggestions. 





CLINICAL AND PHYSIOLOGIC CHARACTERISTICS 
OF CHILL 


GEORGE A. PERERA, M.D. 
NEW YORK 


To both physician and layman, a chill represents a serious and alarm- 
ing sign. A combination of both subjective and objective bodily changes, 
varying in intensity from a tremulous feeling or a sensation of cold to a 
violent, widespread shivering or rigor, a chill may involve part of the 
body or its entirety and may be due to external or internal causes (e. g., 
exposure to cold or bacterial invasion ). 

With the realization that no clearcut separation can therefore be 
made, the word “chill” will be applied to the combination of a subjective 
perception of inward trembling or actual cold and a more or less gener- 
alized involuntary muscle tremor visible as an objective sign. Such a 
definition, first given by Richet ' almost fifty years ago, does not include 
the lesser degrees of transitory shivering, chilliness or sensations of cold, 
which may all be due to similar causes and mechanisms, but it has the 
advantage that it places the clinical significant type of reaction in a dis- 
tinct group and allows more accurate methods of study. 

Chills are mentioned in the earliest medical writings. Hippocrates 
spoke of the rigors associated with consumption, and throughout the 
course of medical and literary history one finds frequent reference to 
this sign of disease. ‘“Ague’”—signifying recurrent chills and fever such 
as exist in malaria—was a popular word several centuries ago. Despite 
their frequency and importance, only in recent years have chills been 
studied along the same physiologic lines as other manifestations of illness. 
Dworkin, in 1930, wrote: “Apart from [the chill’s] influence on heat 
regulation . . . very little is known concerning its mode of origin and its 
nervous control.” ? 

In this paper I shall report certain clinical and experimental observa- 
tions dealing only with chills in their relation to human disease, review- 
ing the literature and utilizing previous researches on the shivering that 
may follow exposure to cold and on artificially produced chills as an 


From the Medical Clinic of the Peter Bent Brigham Hospital, Boston. 
1. Richet, C.: (a) Le frisson comme apparei] de régulation thermique, Compt. 
rend. Soc. de biol. 44:896, 1892; (b) Arch. de physiol. norm. et path. 25:312, 
1893, 

2. Dworkin, S.: Observations on the Central Control of Shivering and of 
Heat Regulation in the Rabbit, Am. J. Physiol. 93:227 (May) 1930. 
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additional means for comparison and study of the mechanisms involved 
Richet * divided chills into three categories: toxic, occurring with infec- 
uons or after intravenous injections; psychic, following fright, and 
environmental, due to reduction of the external temperature. 

One can only surmise as to the function of chills in disease. Shiver- 
ing is an important mechanism in temperature regulation, serving to 
increase heat production when an external factor for increased heat loss 
has been introduced (Fredericq*; Hardy, Milhorat and Du Bois,* and 
Miller *). On less established ground one may conclude from the sup- 
portive observations by Bazett,® Bazett and Penfield * and Clark, Magoun 
and Ranson * that when shivering is absent the ability to withstand a 
rapid fall in environmental temperature by increased heat production is 
also lost. Modern teachers speak of a central “thermostat” set to a higher 
level by a toxic agent, with the shivering response as a means of raising 
body temperature to its new reading. Such teleologic reasoning still lies 
in the realm of pure speculation. 

Chills may be seen in any infectious process, whether produced by 
bacterium, virus, parasite or toxin, but particularly in the course of rapid 
and widespread invasion of the host. The following observations are 
evidence that such invasion directly stimulates the shivering mechanism: 
Schottmiiller * claimed that chills followed but did not come directly after 
bacterial invasion ; Delcourt-Bernard '° noted that chills appeared about 
fifty minutes after injections of vaccine ; Petersen and Miller ** produced 
chills by injection of sterile milk (aolan) intramuscularly, and shivering 
is frequent during artificial fever therapy with killed typhoid or malaria 
organisms. 


3. Fredericq, L.: Sur la régulation de la température chez les animaux a sang 
chaud, Arch. de biol. 3:687, 1882. 

4. Hardy, J. D.; Milhorat, A. T., and Du Bois, E. F.: The Effect of Exercise 
and Chills on Heat Loss from the Nude Body, J. Nutrition 16:477 (Nov.) 1938. 

5. Miller, E. F.: Ueber den Schittelfrost, Munchen. med. Wchnschr. 73: 1349 
(Aug. 13) 1926. 

6. Bazett, H. C.: Further Experiments on Chronic Decerebrate Cats, Am. J. 
Physiol. 101:5 (June) 1932. 

7. Bazett, H. C., and Penfield, W. G.: A Study of the Sherrington Decerebrate 
Animal in the Chronic as Well as Acute Condition, Brain 45:185 (Oct.) 1922. 

8. (a) Clark, G.; Magoun, H. W., and Ranson, S. W.: Hypothalamic Regula- 
tion of Body Temperature, J. Neurophysiol. 2:61 (Jan.) 1939; Temperature Regu- 
lation in Cats with Thalamic Lesions, ibid. 2:202 (May) 1939. (b) Ranson, S. W.: 
Some Functions of the Hypothalamus, in Harvey Lectures 1936-1937, Baltimore, 
Williams & Wilkins Company, 1937, p. 92. 

9. Schottmiiller, H.: Streptokokken-Aborte und ihre Behandlung, Miinchen 
med. Wchnschr. 58:2051 (Sept. 26) 1911. 

10. Delcourt-Bernard, E.: L’accés fébrile chez "homme, Rev. belge sc. méd 
5:229 (April) 1933. 

11. Petersen, W. F., and Miiller, E. F.: Correlation of Skin and Stomac! 
Tonus, Proc. Soc. Exper. Biol. & Med. 24:155 (Nov.) 1926. 





PERERA-—CHARACTERISTICS OF CHILL 


GENERAL CONSIDERATIONS 


Incidence.—Onut of 500 patients admitted consecutively to the medical 
and surgical services at the Peter Bent Brigham Hospital during the 
winter of 1940, 28 (5.6 per cent) had chills either in the course of the 
illness for which they were admitted or their stay in the hospital. Another 
consecutive series of 500 patients admitted during the summer of 1939 
included only 12 (2.2 per cent) with chills as a part of their illness. The 
much higher incidence of acute infection and acute illness of the respir- 
atory tract during the colder times of year is the probable explanation of 
this seasonal discrepancy. 

I have observed chills in a child of 25 months and in a patient of 
80 years. Talbot '* did not describe chills in premature infants. He 
stated that only a few slight muscle movements follow exposure to cold. 
These, or convulsive movements, are the equivalent manifestations with 
disease in infancy. 

Latent Period.—That a period elapses between the introduction of a 
causative agent and the onset of chill is implied by the following observa- 
tions. In 10 patients recently treated by intravenous injection of typhoid 
vaccine and in another 10 who reacted after transfusion, chills appeared 
between forty and sixty-five minutes after the injection of the vaccine 
or the start of transfusion in every case. One patient was observed who 
had a chill one hour after an intravenous injection of physiologic solution 
of sodium chloride, subsequent cultures of which showed contamination 
by Staphylococcus aureus. Intramuscular injections of typhoid vaccine, 
sterile milk, etc., on the other hand, are apt to produce reactions only 
after several hours, occasionally with a mild chill at the onset. 

Duration.—As Swift ** pointed out, it is often difficult to decide when 
a chill starts. In addition, the reports of the onset and the duration often 
depend on the patient’s reliability or the presence of observers at the 
time a reaction begins. Furthermore, chills may be intermittent or may 
be modified by the treatment given. In my experience they may last 
from a few minutes to at least three hours. Of 35 patients seen during 
or soon after a chill, 25 stated that it lasted from fifteen minutes to one 
hour, and the remainder, from “just a few minutes” to three hours. The 
average duration (in hospital patients) was forty-three minutes. 

Richet remarked that on exposure to cold, small, hairless dogs trem- 
bled more than large, fur-laden animals. Swift noted that in a general 
way the reaction to cold varied inversely as the amount of subcutaneous 


12. Talbot, F. B.: Skin Temperatures in Children, Am. J. Dis. Child. 42:965 
(Oct.) 1931. 

13. Swift, R. W.: The Influence of Shivering, Subcutaneous Fat, and Skin 
Temperature on Heat Production, J. Nutrition 5:227 (May) 1932. 
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fat.** Similar results are found in the chill of disease. Plotting the 
weight of the patient against the duration of the chill revealed a relation 
in the majority of cases (chart 1). Another factor in the duration of 
chill is the height of the ensuing temperature peak. Again, a rough 
proportionality could be drawn among 29 patients whose temperature 
was recorded. As one might expect, the longer a heat-producing 
mechanism continues, the higher is the resultant body temperature (chart 
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Chart 1.—Relation of body weight to duration of chill. 








*. 
7 
to4} e 
e t, P 
Sr se 3 m ¢ 
+ 
— oS > » 
orpe ¢ @ 
.? 
wore 
93 “J o ’ oy any a 
‘is 30 45° 6 Ro 160° (mureuTES) 


Chart 2—Relation of duration of chill to ensuing temperature peak. 


Intensity —“lf the bed shakes or the patient’s teeth chatter, that’s a 
chill.” This statement serves to illustrate that greater significance is 
usually placed on chills of greatest severity. In general the intensity 
both of a chill and of the resultant febrile response is proportional to the 
dose of typhoid vaccine given intravenously for purposes of fever therapy. 
This observation and my own clinical experience point out that as a rule 
the more severe muscle tremors are associated with the more severe 
results after the chill is concluded. One must not draw conclusions too 
readily in any individual case; the amount of external covering, the 
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duration of the reaction, the degree of obesity, perhaps variations in the 
sensibility of the nervous system and other factors, all may be modifying 
influences. 

A further cause of variation in intensity is the respiration. Richet 
was the first to note that chills were more marked during inspiration 
and were reduced during expiration ' ; Magne ** made a similar comment. 
This was noted in 7 of 10 hospital patients observed while a chill was in 
progress, and the observers were able to make it apparent in the remain- 
ing 3 by having them take deeper breaths. A possible mechanism for 
this variation is suggested in the unrelated work of Mulinos and Shul- 
man,'® who claimed that inspiration per se is associated with vasocon- 
striction. 

SUBJECTIVE SYMPTOMS 

Thirty-five patients were questioned during a chill or within forty- 
eight hours of its occurrence. Fourteen noted some sort of premonitory 
complaint before the actual onset of shaking. Ten of these spoke of a 
short period of antecedent fatigability or physical weakness ; 9 described 
tightness” or “suspense” ; headache developed 


ae 


a sensation of “tenseness, 
in 5, and 3 feit nauseated, 1 of them vomiting just prior to the chill. 

During the chill the perception of cold was usually unpleasantly 
apparent to all, but a few merely “felt trembly inside,” at times even 
uncomfortably warm. One patient spontaneously remarked that his skin 
felt cold to the touch; another, that “I felt hot, but I was still shivering.” 
The discomfort, however, tapered progressively in all, and as the body 
temperature rose, the majority had a relative sense of increasing warmth 
and unusual well-being, only to be replaced by the malaise and other 
symptoms of fever. 

Most patients admitted to a centrifugal character to the chill. That 
is, they first or predominantly felt “cold shivers” down the back or cold- 
ness or tremulousness inside the chest or abdomen; the tremor of jaws 
or arms came involuntarily from the sensation of more deep-seated 
frigidity or quaking. Only a few persons, those whose chill was short 
or mild, claimed that their legs or arms felt coldest. 

A desire for warmth was often expressed, and all who had access 
to blankets, more clothing or hot drinks or were able to curl up under the 
bedclothes with hot water bottles or electric pads, felt the better for it. 
Significant, however, were such statements as “TI still couldn’t stop shiv- 
ering” and “I just couldn’t get warm enough.” Frequency of urination, 
with the passage of small amounts of pale urine, was commonly revealed 
when specific questions on this subject were asked the patient. 


14. Magne, H.: La polypnée et le frisson thermiques, Ann. de physiol. 4:650 
(Nov.) 1928. 

15. Mulinos, M. G., and Shulman, I.: Vasoconstriction in Hand from Deep 
Inspiration, Am. J. Physiol. 125:310 (Feb.) 1939. 
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SIGNS 


Temperature.—Chills and fever have been linked together for cen 
turies, but it has remained for workers in recent years to understand 
their relation more accurately. Swift ’* remarked on the absence oj 
initial change in rectal temperature in chills produced by low environ- 
mental temperatures but found a drop in cutaneous temperature with the 
suggested threshold of 19 C. (66.2 F.) as the level at which shivering 
commences. Petersen and Miller ** observed that during chills of dis- 
ease the cutaneous temperature falls while the rectal temperature begins 
an upward climb—at times preceded by an actual drop at the start of 
shivering. 

Du Bois and his collaborators,’* in reactions following the intravenous 
injection of proteose or of typhoid vaccine measured the rapid produc- 
tion of heat during chill and remarked on the original lack of uniformity 
of its distribution—so that rectal temperatures could not be relied on as 
an accurate reflection of body temperature. They also commented on 
drops in cutaneous temperature, but Du Bois found many variations, 
even to the point where cutaneous temperatures were higher than rectal 
temperatures.’* Although muscle temperatures were found by some to 
drop,’® Nedzel could observe no change in studying thigh temperatures 
of dogs during bacterial chill.*® 

My findings were in agreement with these previous results. Rectal 
temperatures, recorded by an automatic device or read at frequent inter- 
vals with an ordinary thermometer, showed in 10 cases a steady rise dur- 
ing chill, in 4 of these preceded by a fall of from 0.4 to 1.0 F. Of these 
10, chills in 2 were due to pyelitis and in the remainder had been induced 
by injection of typhoid vaccine. Incidental readings in 6 other cases of 
chill due to disease showed the same tendencies. In all cases the rise, if 
not preceded by an initial drop in rectal temperature, began only after 
the chill was in progress. The occasional antecedent fall might actually 
precede the first objective sign of tremor by several minutes or take 
place with its incipiency. 





16. (a) Petersen, W. F., and Miller, E. F.: The Splanchnoperipheral Balance 
During Chill and Fever, Arch. Int. Med. 40:575 (Nov.) 1927. (b) Miller, 
E. F., and Petersen, W. F.: Ueber das Verhalten der Skelettmuskulatur im 
Schittelfrost, Miinchen. med. Wchnschr. 74:1218 (July 22) ; 1276 (July 29) 1927. 

17. Barr, D. P.; Cecil, R. L., and Du Bois, E. F.: Temperature Regulation 
After the Intravenous Injection of Proteose and Typhoid Vaccine, Arch. Int. Med. 
29:608 (May) 1922. 

18. Du Bois, E. F.: The Mechanism of Heat Loss and Temperature Regula- 
tion, Stanford Univ. Pub. Univ. Series, M. Sc. 3:387, 1937; Heat Loss from the 
Human Body, Bull. New York Acad. Med. 15:143 (March) 1939. 

19. Nedzel, A. J.: A Study of Muscle Temperature During Bacterial Chill, 
Proc. Soc. Exper. Biol. & Med. 32:279 (Nov.) 1934. 
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Cutaneous temperatures, recorded by a thermocouple with multiple 
leads in 6 patients receiving typhoid vaccine, were more variable. By 
having the patient lie for some time practically uncovered in a room 
heated to 70 F., it was possible to induce mild chills with small doses 
without any change in cutaneous temperature. More severe chills or 
reactions brought on in a cooled room revealed consistent drops in 
cutaneous temperature, the fall beginning with the onset of tremor or 
barely preceding it. In 2 patients, each with a sympathectomized 
extremity, no change took place on the affected limb as compared with 
a definite drop on the intact side. As the chill progressed cutaneous 
temperatures rose above normal in those patients whose febrile response 
was most marked, while in those who reacted mildly temperatures 
remained unchanged throughout. 

Heart Rate.—Similar to the observations of Barcroft and Marshall *° 
and of Swift ** on chills following exposure to cold was the finding that 
there is nearly always a slowing of the pulse rate during the chill of 
disease. A drop of from 4 to 16 beats per minute was found in 8 of 10 
patients at the start of tremor, while in 2 it remained unchanged. In all 
cases, however, a progressive rise in heart rate appeared while the chill 
was in operation or concomitantly with the fading of the chill and the 
accompanying rise in temperature. The role of fear and apprehension 
on the part of the patient must be evaluated in the interpretation of these 
findings. 

Respiration.—But little change occurs in the respiratory rate. In 6 
of the 10 more adequately studied patients it showed a slight decrease ; 
in 2 it remained unchanged, and in 2 there was a slight increase. Swift 
noted a minor slowing of rate in the majority of his cases.’* On the 
other hand, other changes took place in the character of the respiratory 
movements. In general, breathing during chills was shallower and jerky, 
at times with long sighs interspersed among shorter movements, at times 
even with short periods of apnea. Often it appeared that respirations 
shifted from a thoracic to an abdominal type. During chill, mouth 
breathing’ through pursed, partially closed lips was common—even to 
the point where an audible hissing breathing sound could be readily 
heard. 

Blood Pressure.—Scully ** attempted to follow the changes in blood 
pressure during chills induced by intravenous injection of foreign pro- 
teins. He observed a questionable rise but felt that accurate measure- 
ments were difficult to obtain. By taking repeated readings before, during 
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and after induced malarial chills in 4 patients and chills in 4 others 
who had received typhoid therapy, a slight but consistent rise was 
observed, and incidental readings on 8 other patients with chills of disease 
were more elevated than those made after the chills had subsided. 

Posture.—The desire to avoid motion of any kind was invariably 
seen in every case of chill that was observed. The patient, probably 
to avoid the increased sensation of cold produced by movements of air, 
often assumed a double-up position on his side—knees drawn up, arms 
flexed across the chest or held tightly to the sides, neck usually drawn 
forward or flexed and head often buried under the blankets. Pull the 
covers suddenly from a patient with a severe rigor and he may adopt the 
position described. 

Skin.—Maragliano ** observed that with rising body temperature 
peripheral vasoconstriction takes place. Numerous investigators have 
described the changes that accompany the chill of disease or lowered 
external temperature.** My findings are merely corroboratory. 

The skin is pale, occasionally with a peripheral cyanotic tinge (Cowie 
and Calhoun ** found no methemoglobin). Usually the skin is dry, but 
a transient expression of sweat may sometimes be noted near the onset 
of a chill. Goose flesh may be apparent, together with erection of hairs, 
and is more often limited to exposed parts. The skin usually feels 
cool to the touch, but may actually feel warmer than normal—this is 
the rule after the reaction has passed its climax. The often mentioned 
peripheral constriction was confirmed in 2 cases by microscopic exami- 
nation of the vessels of the nail beds. 

Muscle Tremor.—Richet' found that the rate of tremor in dogs 
exposed to cold was about 10 to 12 per second. Petersen and Miller * 
noted that the muscle reaction was independent of volition, that it was 
associated with much less fatigue than one would expect and that during 
chill there was loss of muscle strength. 

The tremor in the chill of disease is usually rhythmic and symmetric 
and appears to be most marked in the extremities and the muscles of 
mastication. An inspiratory irregularity is also frequently seen, and in 
1 case jerky diaphragmatic movements on fluoroscopic examination 
were seen. The accentuation of tremor during inspiration has already 
been mentioned. Shivering may be generalized or limited, in which case 
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the extremities seem to have the lowest threshold. When severe, the 
teeth may chatter loudly, the bed in which the patient lies palpably shake 
and the thorax and abdominal musculature be involved. Fibrillatory 
tremor of individual fibers was not seen; there seems, instead, to be 
involvement of larger muscle groups in synchronous fashion. Increased 
muscle tonus is evident. 

As one examines the tremor more closely, many more variations 
and details become apparent, and these may be confirmed by myograms 
(chart 3). The rapidity of muscle contractions changes constantly and 
in different sites ; the degree and speed of contractions are rarely identi- 
cal in different areas, even in homologous parts of the body; at times 
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Chart 3.—Simultaneous myograms of jaw (a), right biceps (b) and left biceps 
(c) and electromyogram of left biceps (d). A shows lack of synchronous move- 
ments during chill; B, effect of voluntary inhibition, and C, occurrence of all 
contractions at identical times during an episode of violent shuddering. 


there are a few seconds of generalized shuddering during which all 
motions are synchronous, and at other moments all tremors disappear 
completely. In the majority of cases the reaction begins with a few 
isolated, spasmodic movements, which then progress to a more rhythmic 
and uniform process. The tremor may continue without interruption or 
undergo any or all of the variations mentioned. The entire procedure 
may slowly abate, may suddenly fade or may be intermittent. 

The rate of tremor in 10 patients was found to vary from 4 to 7 
contractions per second, and in general it was noted that smaller muscle 
groups or muscles of smallest size and shortest length contracted more 
rapidly than did larger ones. Although the patient with a pronounced 
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chill cannot stop the process by volition completely, he can usually 
decrease its severity for short periods. A mild tremor may be com- 
pletely abolished. Voluntary restraint was achieved, it was observed, 
by gripping the sides of the bed or by bracing the body, often by taking 
a deep breath and holding it and tensing the entire body musculature. 
When asked to try to stop shaking, the patient usually responded with 
such maneuvers. 

By comparing a voluntary tremor with that of a patient. during chill, 
it was easy to confirm the observation of Petersen and Miller regard- 
ing fatigue—a few minutes will produce marked tiredness if the tremor 
is not involuntary, while a genuine chill may go for hours without 
recognition of effort. And, lastly, 1 patient showed a 40 per cent 
reduction in hand muscle strength as measured with a dynamometer. 

Other Signs—In general the pupils appear to be slightly dilated, 
the deep tendon reflexes diminished and the skin hypersensitive to touch 
and pinprick while a chill is in progress. 


LABORATORY FINDINGS 


Blood Count.—Jobling, Petersen and Eggstein ** described an initial 
leukopenia occurring after injection of trypsin, followed later by leuko- 
cytosis. Scully,** giving foreign proteins intravenously, reported an 
average leukocyte count of 14,000 at the time of injection, 5,000 during 
chill and a rise to 40,000 about eight hours after the material had been 
introduced. Cowie and Calhoun ** confirmed the lowering of the leuko- 
cyte count after intravenous injection of typhoid protein and stated 
that the change was associated with, but was not necessarily propor- 
tional to, the dose. Also mentioned by them were the appearance of 
myelocytes, nucleated red cells, often atypical cells, particularly of the 
lymphocyte series, and a questionable increase in platelets. Miller and 
Petersen ** noted a drop in the number of leukocytes, but gave no 
specific details, and stated that blood from visceral vessels showed a 
leukocytosis at the same time. 

Complete blood counts were done for 5 patients ten minutes before 
and ten minutes after the onset of an induced typhoid chill and before 
and after three malarial chills in 2 other patients. In every case hemo- 
globin determinations (Sahli) and red cell counts remained within the 
limits of technical error. 
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The leukocyte count, on the other hand, showed a consistent drop, 
from an average of 9,000 to one of 4,000 (there was a drop of more 
than 2,500 in every instance). Counts were practically identical 
whether the blood was obtained from the antecubital vein, the finger 
tip or the ear, but when in 1 patient an arm was immersed in hot water 
for five minutes during a chill, the finger tip count on that side was 
similar to the prechill count made on the same finger, while on the 
unheated side there were 4,600 fewer leukocytes per cubic millimeter. 
The same failure to observe a drop in the number of leukocytes during 
chill was seen in another 2 patients when blood was taken from the 
brachial artery and compared with a sample from a vein on the same 
side which demonstrated the usual fall. 

On differential smears a slight “shift to the left’ as measured by 
the Arneth index was found in all 5 patients. No myelocytes or 
nucleated red cells were seen, and platelet counts done on 2 patients were 
within the variation of normal error. 

Chemical Constituents of the Blood—Studies of the blood sugar as 
influenced by low environmental temperatures have resulted in conflict- 
ing reports. Several observers stated that the dextrose content of the 
blood varies inversely with the external temperature and others that 
the blood sugar falls after exposure to cold,?’ while Swift ** found the 
levels unchanged. In 5 cases of typhoid or malarial chill, we were 
unable to observe any consistent or significant change in the sugar 
content of samples of blood taken after the chill as compared with that of 
samples taken fifteen minutes before the onset of chill. 

Jobling, Petersen and Eggstein ** reported an immediate rise in 
serum protease and esterase, together with lengthening of the coagula- 
tion time and a drop in antiferments during chills brought on by injec- 
tion of trypsin. They found no change in the nonprotein nitrogen content 
of the blood. In 2 cases of typhoid-induced chill no alteration in either 
nonprotein nitrogen or total protein was observed. 

Hematocrit Readings.—The ratio of cells to serum showed a slight 
increase in three of five determinations performed on samples of blood 
taken during induced chills as compared with those on samples taken 
before the onset of chill. No change was found in 2 cases, in which the 
tremors were mild and of short duration, whereas in the remaining 
cases, in which the tremors were of much greater severity, the hema- 
tocrit readings were higher. 

Urine.—Specimens of urine obtained before and during chill of 
disease (3 cases) and after injection of typhoid vaccine (3 cases) 
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showed no changes in sediment, nor was albumin or sugar detectable 
The decrease in specific gravity, however, which occurred in all instances, 
ranged from 0.003 to 0.008. 

Other Observations—According to Petersen and Miiller,** an 
observation on a single patient showed cessation of stomach contractions 
during chill produced by intramuscular injection of sterile milk, and 
these workers claimed that chill is accompanied by gastric dilatation 
and sometimes by vomiting, increased volume and acidity of gastric 
juice, increased metabolic activity of the viscera, leukocytosis in the 
internal vessels (as opposed to a drop in the number of leukocytes in 
the peripheral vessels), increased lymph production and a higher protein 
content of the lymph. 

Barcroft and Marshall *° reported an increase in the minute volume 
output of the heart with exposure to cold. With the knowledge that 
nonspecific positive Wassermann reactions occur in patients with fever, 
Besancon and Mayer ** performed 200 Kolmer and Kahn tests on 33 
patients with syphilis receiving chills from protein therapy. They found 
that 26 per cent gave reactions different from those in control tests, 
some tending toward increasing positivity and others toward negativity. 


ROLE IN TEMPERATURE REGULATION 


It seemed obvious to early observers that a chill was accompanied 
by increased energy requirements and, therefore, by increased heat 
production, and that the cold skin of the shivering patient probably 
resulted in decreased elimination of heat from the body—the net result 
being a rise in temperature. Arguments took place, however, as to 
which mechanism played the more important role. 

In 1871 von Liebermeister *° noted the rise in carbon dioxide pro- 
duction during malarial chills, and eleven years later Fredericq’s long 
discussion of temperature regulation appeared.* At the start of this 
century calorimetric observations on a patient with malaria caused 
Likhatscheff and Avroroff *' to conclude that fever was due to an 
increase in heat production without a corresponding rise in heat elimina- 
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tion. This ratio between generation and loss in producing changes in 
body temperature was also stressed by Sjostrom.*? Ott,** using direct 
calorimetric methods, also on a patient with malaria, expressed the 
opinion that both a rise in production and a decrease in elimination took 
place, while Barr and Du Bois,** in 1918, found a threefold increase in 
heat production as measured by oxygen consumption but observed no 
significant change in elimination. 

Later Barr, Cecil and Du Bois ** found no essential difference in 
thermogenesis whether the chill was produced by malaria or by the 
injection of proteose or typhoid vaccine. In either case the respiratory 
quotient would rise, the body would rapidly create more heat without 
altering in its ability to lose it. Delcourt-Bernard ** claimed that the 


tremor per se raised the heat production about 20 per cent, as compared 
with a variable but greater percentage of rise during fever. 
The work of Du Bois and his associates completed the present 


concept of the role of chill in temperature regulation. I have nothing 


is 


further to add to their recent and brilliant contributions. Du Bois 
was the first to point out that heat loss from the body involved radiation, 
vaporization and convection (practically none is lost by conduction) 
and that the net change in elimination depended on the sum of changes 
in each of these components. Thus, during chills, heat loss by radiation 
falls because of vasoconstriction, but tremor might result in an even 
greater increase in loss through added convection. A cold skin may 
under the conditions of chill give off more heat than a hot one, a fact 
not previously appreciated. Hardy, Milhorat and Du Bois * noted that 
on exposure to cold a slight rise in the metabolic rate accompanies the 
involuntary tenseness of muscles just prior to a chill and that it increases 
to two or three times normal during chill, with an increase in heat loss 
of only 10 to 15 per cent. 

In summary, a chill is associated with a marked increase in metabolic 
needs and a resultant rapid rise in heat production. This is due in part 
to the energy produced by the muscle tremor and, as Petersen and 
Muller suggested,’® perhaps to increased visceral metabolic activity as 
well. Changes in heat elimination during chill are comparatively slight, 
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and heat loss may even increase to a small extent. The result o/ 
increased production, in the absence of a comparable change in elimina- 
tion, is a rise in body temperature. 


MECHANISM OF CHILLS 


Literature —Nearly all of the studies done on this subject deal with 
experimental chills produced by lowered environmental temperature 
Nevertheless, because of the close similarity between such chills and 
the chill of disease, it becomes obligatory to include them in this review. 


1. In 1874 Goltz * demonstrated that exposure to cold of a dog’s 
hind extremities after section of the cord resulted in shivering of the 
upper part of the body but none below the operative site. He suggested 
a medullary center as being responsible. A few years later Fredericq * 
raised the question of a possible reflex mechanism influenced by the 
cooling of the blood stream, although he favored a cutaneous reflex with 
the medulla as headquarters for the shivering response. Richet, in 1892, 
stated that chills could be induced by cooling and by disease and also 
noted no shivering in dogs below the level of transection of the cord. 

Sherrington and Laslett ** mentioned that dogs with section of the 
thoracic portion of the cord shivered only cephalad to the lesion, and in 
1924 Sherrington ** concluded that shivering (after immersion of dogs 
in ice water) was not a spinal reflex, as cutting the afferent root fibers 
on one side still resulted in tremor synchronous with, though somewhat 
less than, that on the unaffected side. He therefore expressed the 
opinion that shivering must be due either to a cutaneous stimulus or to 
direct cooling of a central thermotaxic mechanism. More recently, 
Hermann and Morin * also reported no shivering in the spinal animal. 

In 1935 Uprus, Gaylor and Carmichael * produced shivering in 
patients with neurologic diseases by immersion of the legs in cold water. 
Two patients with transverse lesions of the spinal cord and 1 with a 
bilateral section of the spinothalamic tract showed no shivering below 
the level of injury, the latter observation suggesting to the authors 
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that the efferent pathway of exposure chills might be the extrapyramidal 
system, lying close to the spinothalamic tract, rather than the pyramidal 
system. Five patients with cerebral motor lesions shivered normally 
on one side but had choreiform movements on the side of the damage. 

2. The first attempt to localize a shivering center was reported by 
Bazett and Penfield’ in 1922. They found that cats did not shiver at 
low body temperatures if the brain was removed above the level of the 
superior colliculi. Providing the ability to regulate temperature was 
preserved, bilateral shivering was seen even after unilateral decerebra- 
tion. They placed the responsible center as being somewhere between 
a section through the middle or superior colliculi and the anterior portion 
of the pons, on the one hand, and the upper limit of the thalamus, on the 
other. Rogers and Lackey ** stopped shivering in pigeons with destruc- 
tion of the optic and the thalamic areas. 

In 1930 Dworkin ? claimed that shivering occurred in acute medullary 
rabbits and suggested that the center was in the lower part of the medulla 
or the cord. He also observed that a good spinal refiex was needed for 
active rigor. The recovery of heat regulation ability after destruction 
of the midbrain was also described by Thauer and Peters *? in 1937 in 
rabbits. Keller and Hare,** in 1932, observed that the capacity to 
shiver on exposure to cold was preserved in the cat with division of 
the brain stem at a medullary level, while removal of the hypothalamus 
caused loss of heat control and no shivering was seen with section at 
the collicular level. 

On the other hand, Bazett,® the same year, found that the medulla 
played no part, as cats decerebrated from the hypothalamus upward did 
not shiver. He reached the same conclusions in studies published with 
Alpers and Erb.** That monkeys failed to shiver after thalamic opera- 
tions was incidentally mentioned by Ranson * in 1936. Together with 
Clark and Magoun,® he recently reported that no shivering was noted 
in cats with most of the hypothalamus destroyed and that lesions in the 
posterolateral portion of the hypothalamus were most apt to abolish 
shivering, particularly when associated with bilateral injury. Further- 
more, they observed no obvious disturbance of temperature-regulating 
ability after damage to the thalamus. By producing highly localized 
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damage, checked by pathologic examination, Ranson ** demonstrated 
that chills on exposure were usually prevented in cats by lesions involving 
the middle and posterior (tuberal and mamillary) parts of the hypo 
thalamus. 

3. The role of asphyxia and sedation was first noted in 1893 by 
Richet,'® who found that interference with breathing or the administra- 
tion of chloral hydrate to dogs would abolish the chill of exposure or 
make it appear only after a greater cold stimulus had been applied 
Dworkin * more recently observed that anesthetics depress the chill of 
low environmental temperature in proportion to the dose. In 1936 
Tournade ** showed that this was not effected through the carotid sinus 
and that injected asphyxic blood had no intrinsic power to check a dog’s 
tremor. He concluded that the mechanism was central. Later, 
Tournade, Raynaud and Chardon ** demonstrated that rapid exsanguina- 
tion arrested shivering. In chills following serum administration, as 
well as malarial chills and chills induced by injections of typhoid vaccine, 
Beeson and Hoagland ** were able to alleviate the reaction in the 
majority of cases by the intravenous use of a 10 per cent aqueous solution 
of calcium chloride, although its action was inhibited if epinephrine was 
used beforehand. Regardless of whether the chemical had an effect, 
the rise in temperature remained the same, and one of the authors has 
told me that calcium appeared to have no prophylactic value in prevent- 
ing the chill. 

4. Peripheral vasoconstriction, pallor, pilomotor stimulation and the 
association of tremor with rage reactions all suggested that the sym- 
pathetic division of the autonomic nervous system plays a part in chills. 
In 1923 Hartman, McCordock and Loder ** claimed that exposure to 
cold resulted in increased epinephrine secretion, as dilatation of the 
denervated iris occurred providing the adrenal glands were not removed 
or denervated. Miiller and Petersen repeatedly emphasized a splanchno- 
peripheral autonomic balance in the chill of disease.*° They asserted 
that the outward manifestations of chill are proof of peripheral sym- 
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pathetic stimulation, and splanchnic dilatation, together with decreased 
gastric contractions and increased visceral metabolic activity, is evidence 
of internal parasympathetic stimulation. 

Cannon and associates,*’ using a desympathectomized heart prepara- 
tion, found that cats fed cold fluids through a stomach tube had a rise 
in epinephrine in the blood even before shivering and that tremor 
occurred sooner if the adrenal glands were denervated. Britton ™ 
rendered cats hypoglycemic with insulin and found that shivering took 
place, together with a rise in blood sugar, on immersion in cold 
water if the adrenal glands were not removed. The same held true if 
adrenalectomy was performed and epinephrine injected. Petersen and 
Levinson ** discovered in 1930 that epinephrine base in oil produced 
smaller wheals and flares in patients having malarial chills than in 
controls, which suggested a greater sympathetic peripheral tonus. In 
1939 Tournade and his associates ** were able to suppress exposure 
chills in dogs by intravenous administration of acetylcholine, again 
independently of changes in blood pressure or carotid innervation. 
Ranson ** found that stimulation of the middle or the posterior hypo- 
thalamic region caused a rise in the blood pressure and the respiratory 
rate, and he postulated a sympathetic center in the same area that con- 
trolled the shivering mechanism. 

Clinical Experiments——1. By means of intravenous administration 
of typhoid vaccine chills were induced in 2 patients, each with a single 
sympathectomized leg as a result of an operative procedure performed 
several months before because of thromboangiitis obliterans. Shivering 
took place bilaterally, and there was no discernible difference in the 
character of tremor in either leg. Cutaneous temperatures dropped on 
the normal leg and remained constant on the leg in which sympathetic 
denervation had been achieved. 

In 3 patients with flaccid hemiplegia tested several days after a 
cerebral accident and in 2 whose paralysis had become spastic after a 
longer interval, the induction of typhoid chills produced bilateral tremor, 
but the shivering was less marked on the affected side. When the 
limbs were initially flaccid, spasticity with flexion of the stronger muscle 
groups took place during the course of the reaction, with a return of 
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complete relaxation at the conclusion of the chill. I was able to witness 
a chill due to an infection of the respiratory tract in a child with complete 
paralysis of the legs as a result of poliomyelitis. No movements of 
the lower extremities were seen. 

2. In an attempt to prevent chills, several of the antipyretic drugs 
were used prior to the time that malarial chills were expected. After 
a control period of 10 consecutive febrile reactions in 2 patients who 
had been given therapeutic tertian malaria, the use of 0.6 Gm. of amino- 
pyrine every four hours for twenty-four hours before the next chill 
was due resulted in no shivering reaction and scarcely any fever. Both 
patients experienced a slight sense of malaise, and their temperatures 
rose to 100 and 100.6 F., respectively, but no tremor or sensation of 
cold appeared. Chills, with elevations of temperature to 104 and 105 
F., occurred in both patients between twenty-six and thirty-four hours 
after the use of the drug had been discontinued. Blood smears, taken 
before, during and after the use of aminopyrine, showed approximately 
the same number of malarial parasites per thousand blood cells. 

Aminopyrine was also found to prevent chills in patients who had 
taken the drug for twenty-four hours before being given typhoid vaccine 
intravenously. In 4 instances, in patients whose ability to react to 
typhoid vaccine was determined either beforehand or afterward, shivering 
was prevented, although the same aura and slight fever took place after 
the usual latent period following the injection. 

These experiments were repeated with salicylates, but the results 
suggested that they possessed comparatively little ability as a prophylactic 
measure against chill. Febrile rises appeared less marked in 2 patients 
with malaria and in 2 being given typhoid vaccine therapy, but the 
variability of repeated reactions in the same patient makes this observa- 
tion inconclusive. Chills occurred in all cases. 

In 3 of 7 patients with pneumonia or pyelitis chill reactions following 
transfusion were stopped almost instantly by the intravenous use of 
3 to 10 cc. of a 10 per cent solution of calcium chloride or calcium 
gluconate, and in 2 others the tremor diminished markedly but did not 
completely disappear. This confirmed the results of Beeson and Hoag- 
land.** 

The effects of sedation were studied by induction of typhoid chills 
after the administration of 0.3 Gm. of pentobarbital sodium, 0.15 Gm. 
of phenobarbital or 1.5 Gm. of chloral hydrate to each of 3 patients. 
This was controlled by use of the same dose of vaccine without sedation 
on the following day. Mild chills occurred in all cases, but the control 
test produced much more severe shivering in all 3 situations. No 
significant difference in the febrile response was noted, despite the 
difference in the degree of tremor. 
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On numerous occasions, in keeping with the work on asphyxia, it 
was found that prolonged holding of the breath made a chill more 
readily controllable voluntarily. In 1 case a chill was halted by having 
the patient breathe carbon dioxide until dyspnea had appeared. 


SUMMARY AND CONCLUSIONS 

Chills of disease may occur at any period of life, with the possible 
exception of early childhood. A latent period between the introduction 
of a causative agent and the onset of tremor is the rule, intravenous 
administration of such an agent being invariably followed by close to an 
hour before a reaction takes place. Many patients note an antecedent 
aura, and toward the end of a reaction a sense of unusual well-being 
may be present. The patient is often seen in an immobile, doubled-up 
position, with pale, cool skin, sometimes with goose flesh, constriction 
of superficial vessels and, occasionally, with peripheral cyanosis. A 
chill is usually accompanied by a steady rise in rectal temperature, which 
at times is preceded by an initial drop. The reaction of cutaneous 
temperature is not consistent; it most commonly falls but may remain 
unchanged. As‘a rule the heart rate slows, the respiratory rate becomes 
more irregular and the blood pressure rises. 

The muscle tremor of the typical chill is rhythmic, but contractions 
may vary in degree and speed in different areas. The muscles display 
increased tonus, and the rate of tremor varies from 4 to 7 per second. 
Some degree of voluntary control can be achieved, particularly in the 
milder chills. During tremor strength is diminished, and the reaction 
is accompanied by surprising freedom from muscular fatigue. 

A consistent drop in the white cell count occurs during chill, but 
it is due to a peripheral mechanism rather than to an actual decrease 
in the number of circulating leukocytes. Thus, a white cell count should 
not be done during chill, as the discovery of a leukopenia might lead to 
false opinions regarding therapy or prognosis. The chemical studies 
of the blood have revealed no significant changes during chill. The 
hematocrit reading may rise with severe reactions, and the specific 
gravity of the urine usually falls. 

The purpose of chill in disease is obscure, but its role in temperature 
regulation is important. A chill is associated with a marked increase 
in metabolism and thereby a rapid rise in heat production. Changes 
in heat elimination during chill are comparatively slight—there may 
even be increased heat loss. The net result of these alterations is a rise 
in body temperature. 

Chill represents a complex physiologic process. There is considerable 
evidence that a center exists in the posterior region of the hypothalamus 
stimulation of which causes a muscle tremor and certain peripheral 
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phenomena simulating increased sympathetic activity. The afferent 
pathway in disease reactions is obviously different from that involved 
in response to exposure to cold, in which a direct cooling of the blood 
is the probable cause of the central stimulation. The characteristic latent 
period and the variety of the toxic agents which can produce a chill 
suggest that a common denominator, perhaps of chemical nature, is the 
stimulating factor. 

The ability of sympathectomized limbs to participate in rigor, the 
presence of bilateral tremor in patients with hemiplegia, the disappear- 
ance of the shivering response with disease of the anterior horn or in 
areas below a section of the cord—all favor an efferent pathway involving 
the spinal cord but probably separate from the pyramidal tract. The 
sympathetic-like phases of chill, the most probable cause of the subjective 
components, appear to be mediated by the sympathetic nerves in that 
their section prevents the vasoconstrictive phenomena. 

Asphyxia and sedation were found to inhibit the chill of disease, 
thus serving to illustrate the apparent sensitivity of the shivering center 
and its inability to respond to stimulation if depressed by drugs or lack 
of oxygen. The intravenous injection of calcium chloride was confirmed 
as a measure producing prompt cessation of tremor in the majority 
of instances if instituted during chill, while aminopyrine was discovered 
to be highly effective in preventing chill. The dramatic action of the 
latter drug points toward a direct suppression of the shivering center 


as one of its functions. 


Dr. Soma Weiss made many constructive suggestions in this study 





STUDIES ON “ESSENTIAL” HYPERTENSION 


II. THE ASSOCIATION OF HYPERTENSION WITH ORGANIC 
RENAL DISEASE 


HENRY A. SCHROEDER, M.D. 
AND 
J. MURRAY STEELE, M.D. 
NEW YORK 


The role which the kidneys play in the genesis of arterial hyper- 
tension has been the subject of discussion since the days of Richard 
Bright. For many years it was believed that increased arterial pressure 
was accompanied by disease of the kidneys. Gull and Sutton’ were the 
first, however, to suggest that high arterial pressure might be attributed 
to “arterio-capillary fibrosis.” The present conception of “essential” 
hypertension, a condition in which the blood pressure is elevated with- 
out failure of the kidneys, is an outgrowth of the contributions of 
Allbutt,?, Janeway * and Volhard and Fahr.* The term “essential” 
hypertension continues to connote a condition characterized by the 
absence of diseases to which elevated arterial pressure is considered 
secondary and as such is of inexact meaning. Since the work of Gold- 
blatt ° in producing experimental hypertension by interference with the 
renal blood supply, the importance of the kidneys in hypertension has 
again been emphasized, and cases of a condition in human beings 
analogous to this variety have been reported.® 


From the Hospital of the Rockefeller Institute for Medical Research. 

1. Gull, W. W., and Sutton, H. G.: On the Pathology of the Morbid State 
Commonly Called “Chronic Bright’s Disease with Contracted Kidney,” Med.- 
Chir. Tr., London 55:273, 1872. 

2. Allbutt, C.: Senile Plethora, or High Arterial Pressure in Elderly Persons, 
Tr. Hunterian Soc., 1895-1896, pp. 38-57. 

3. Janeway, T. C.: A Clinical Study of Hypertensive Cardiovascular Disease, 
Arch. Int. Med. 12:755 (Dec.) 1913. 

4. Volhard, F., and Fahr, T.: Die Brightsche Nierenkrankheit; Klinik, 
Pathologie und Atlas, Berlin, Julius Springer, 1914. 

5. Goldblatt, H.: Experimental Hypertension Induced by Renal Ischemia, 
in Harvey Lectures, 1937-1938, Baltimore, Williams & Wilkins Company, 1939, 
vol. 33, p. 237. 

6. Leiter, L.: Unusual Hypertensive Renal Disease: Occlusion of Renal 
Arteries (Goldblatt Hypertension); Anomalies of Urinary Tract, J. A. M. A. 
111:507 (Aug. 6) 1938. 
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The identity of all cases of “essential” hypertension has been seriously 
called into question, and a classification of them has been attempted.’ 
By definition, this condition is one in which the arterial pressure is 
elevated without the presence of organic renal disease. The extent, 
however, to which investigation of the kidneys for organic disease has 
been extended is not stated, and it is usually implied that when renal 
function is normal in the presence of arterial hypertension and abnormal 
urinary constituents are not found the condition is called “essential” 
hypertension. 

If a searching history is taken and more thorough investigation of the 
genitourinary tract is made, in a large number of cases there is found 
either a history suggesting organic renal disease prior to the develop- 
ment of hypertension or certain physical and urinary changes inconsistent 
with the clinical appearance of “essential” hypertension,’ although other 
aspects of the physical condition, the course and the eventual outcome 
may in all respects resemble those in other cases of what is considered 
as “essential” hypertension. A number of such cases have been reported. 
Longcope * was perhaps the first to recognize that chronic bilateral 
pyelonephritis and arterial hypertension are associated. Pyelonephritis 
and hypertension have in fact been reported to occur during and after 
toxemia of pregnancy ® and in childhood,’® sometimes being accompanied 
by marked changes in blood vessels.‘t Examples of other renal diseases 
with hypertension have appeared in the literature, and in a few ** blood 
pressure has been lowered by removal of a single affected kidney. 


7. (a)" Schroeder, H. A., and Steele, J. M.: Abnormalities of the Urinary 
Tract in “Essential Hypertension,” Proc. Soc. Exper. Biol. & Med. 39:107, 1938; 
(b) Studies on “Essential” Hypertension: I. Classification, Arch. Int. Med. 64:927 
(Nov.) 1939. (c) Cohn, A. E.; Schroeder, H. A., and Steele, J. M.: Essential 
Hypertension and Diseases of the Kidneys, Tr. A. Am. Physicians 54:82, 1939. 

8 Longcope, W. T.: Chronic Bilateral Pyelonephritis: Its Origin and Its 
Association with Hypertension, Ann. Int. Med. 11:149, 1937. 

9. (a) Peters, J. P.: Nature of Toxemias of Pregnancy, J. A. M. A. 110:329 
(Jan. 29) 1938. (b) Peters, J. P.; Lavietes, P. H., and Zimmermann, H. M.: 
Pyelitis in Toxemias of Pregnancy, Am. J. Obst. & Gynec. 32:911, 1936. (c) Zim- 
mermann, H. M., and Peters, J. P.: Pathology of Pregnancy Toxemias, J. Clin. 
Investigation 16:397, 1937. 

10. Butler, A. M.: Chronic Pyelonephritis and Arterial Hypertension, J. Clin. 
Investigation 16:889, 1937. 

11. (a) Weiss, S., and Parker, F., Jr.: Pyelonephritis: Its Relation to Vas- 
cular Lesions and to Arterial Hypertension, Medicine 18:221, 1939. (b) Guild, 
H. G.; Kindell, F. B., and Gibson, T. A.: Arteriosclerosis in Childhood, with 
Report of Two Cases, Bull. Johns Hopkins Hosp. 62:159, 1938. 

12. (a) Barker, N. W., and Walters, W.: Hypertension Associated with 
Unilateral Chronic Atrophic Pyelonephritis: Treatment by Nephrectomy, Proc. 
Staff Meet. Mayo Clin. 13:118, 1938. (6) Boyd, C. H., and Lewis, L. G.: 
Nephrectomy for Arterial Hypertension: Preliminary Report, J. Urol. 39:627, 
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Because of recent emphasis on the importance of the kidneys in 
hypertension and because many of our patients are known to have 
sustained some renal damage before the blood pressure became elevated, 
we have studied the urinary tract further in an attempt to discover other 
renal lesions in cases which have been believed to represent “essential” 
hypertension. The cases of 250 patients have been studied. Roentgeno- 
graphic examination of the renal pelves and ureters after the intravenous 
injection of diodrast (3.5 diiodo-4-pyridone-N -acetic acid and diethanol- 
amine), that is, by excretory urography, was undertaken in 178 cases. 
Cultures of the urine were made whenever there was a suggestion of 
the presence of infection. Cystoscopic examination was performed and 
studies of the functions of the two kidneys were made separately in 42 
cases. Evidence of renal abnormalities antedating the onset of hyper- 
tension was carefully sought, and all renal ailments other than the 
condition assumed to be secondary to arterial hypertension (i. e., arte- 
riolonephrosclerosis ) were considered important. 


OBSERVATIONS 


Renal Calculus —Damage to the kidneys by calculus without marked 
diminution of renal function may precede or be associated with hyper- 
tension. In 10 cases the patients suffered attacks of pain due to renal 
calculus before the onset of hypertension or were found to exhibit 
stone in the urinary tract at the time hypertension was well established 
(table 1). In 3 of these cases there was coexistent infection, and in 2 
some degree of hydronephrosis with constriction of the ureter at the 
ureteropelvic junction existed; at autopsy aberrant arteries were found 
crossing the ureteropelvic junction. Attacks of renal calculus may be 
followed by “malignant” hypertension with diminution in function of 
the affected kidney even after the calculus has disappeared, as is illus- 
trated in case 9. In 2 other instances this was the course of events. 
Occasionally the removal of a calculus is intimately associated with the 
onset of hypertension (case 1). 

Pyelonephritis—Severe renal damage, the result of chronic pyelo- 
nephritis, has been followed by hypertension with renal insufficiency.* 
Toxemia of pregnancy resulting in chronic hypertension has been 
observed in association with pyelonephritis.° In 8 of our cases there 
was a history of pyelonephritis or pyelitis before or at the time of onset 
of hypertension (table 2). In 5 the onset occurred with the pregnancy 


1938. (c) Leadbetter, W. F., and Burkland, C. E.: Hypertension in Unilateral 
Renal Disease, ibid. 39:611, 1938. (d) Butler, A. M.: Chronic Pyelonephritis and 
Arterial Hypertension, J. Clin. Investigation 16:889, 1937. (e) Pincoffs, M. C., 
and Bradley, J. E.: The Association of Adenosarcoma of the Kidney (Wilms’ 
Tumor) with Arterial Hypertension, Tr. A. Am. Physicians 52:320, 1937. 
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in which “toxemia” developed. An example of this is given (case 12) 
In 2 cases the patient exhibited failure of renal function when first 
observed by us; hypertension was present before there was retention 
of nitrogen in the blood, but the function of the kidneys was not known 
exactly, so that there may be doubt concerning the diagnosis of “essen- 
tial” hypertension. In both an aberrant renal artery constricting the 
ureteropelvic junction was observed at autopsy. Infection of the urine 
was demonstrated in 25 cases. 

Hydronephrosis—It is not well understood that hydronephrosis 
without renal insufficiency may be associated with hypertension closely 
resembling the so-called essential variety. One case of this type has 
been reported *® In 9 cases there was exhibited well marked hydro- 
nephrosis with hypertension (table 3), and in 35 others some degree 
of it was demonstrable (excretory urograms). It was also seen along 
with other abnormalities in 10 cases. Hydronephrosis may not always 
be accompanied by diminution in renal function (case 19) unless destruc- 
tion of a considerable amount of a kidney is present (case 24, reported 
previously **). Such abnormalities may accompany hypertension in 
older as well as in younger persons (case 22). 

Ptosis—Nephroptosis may not appear significant in association with 
hypertension unless there is diminution of function of the affected kidney 
or evidence of obstruction to the flow of urine. Nine patients exhibited 
this abnormality (table 4), and 7 others showed it in lesser degree in 
association with other lesions. That ptosis of the kidney may result in 
diminution of renal function is well illustrated (case 28). 

Miscellaneous Renal Lesions——Various renal abnormalities were 
observed in 8 cases (table 5). In 2 hypertension followed severe renal 
damage, apparently caused in 1 by a burn from a sun lamp (case 41) 
and in the other by an attack of alkalosis.‘* There were also 1 case of 
congenital horseshoe kidney, 1 of double kidney with hydroureter ; 1 of 
scarred and atrophic kidney with hydroureter, 1 of unilateral polycystic 
kidney, 1 of tuberculous destruction of one kidney and 1 in which a 
kidney was completely replaced by a calcified cyst (case 39). 

Probable Renal Disease-——There was evidence of some renal abnor- 
mality preceding or associated with the onset of hypertension in 28 
cases (table 6). In 7 persistent albuminuria preceded the onset of 
hypertension. No further investigation of the genitourinary tract was 


13. Page, I. H., and Heuer, G. J.: Treatment of Essential and Malignant 
Hypertension by Section of Anterior Nerve Roots, Arch. Int. Med. 59:245 (Feb.) 
1937. 

14. Steele, J. M.: Renal Insufficiency Developing During Prolonged Use of 
Alkalis: Report of a Case, J. A. M. A. 106:2049 (June 13) 1936. 
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made in these cases, although in 2 of them persistent pyuria was present 
and in 2 a history of renal colic was obtained. Evidence of obstruction 
to the flow of urine was found in 12 cases; in 1 of these ptosis was also 
present, in 3 infection and in 3 pyuria. In 1 instance microscopic 
hematuria was found at the onset; in 2 a distorted renal pelvis was 
associated with poor renal function; in 3 there was no demonstrable 
excretion of radiopaque material by one kidney in photograms of the 
pelves, though no further investigation was made; in 2 there was per- 
sistent pyuria and in 1, a history of calculus. Although the nature of 
the renal disease is unknown, some degree of damage in one kidney is 
illustrated by case 54. 

Glomerulcne phritis—In many cases indistinguishable from those of 
“essential” hypertension, the kidneys are found at autopsy to exhibit 
lesions of chronic glomerulonephritis. Often arteriolar sclerosis is 
present as well. To the clinician, such a condition resembles “essential” 
hypertension ; to the pathologist, chronic Bright’s disease. It is uncer- 
tain whether renal lesions of this nature are the result or the cause of 
hypertension. Only when a history of acute nephritis is obtained and 
it is known that such an episode antedated the elevation of blood pressure 
can there be reasonable certainty that such renal lesions are of signifi- 
cance in the development of hypertension. 

Little difficulty is encountered in making the correct diagnosis of a 
lesion of this type when renal insufficiency accompanies arterial hyper- 
tension, but there is often doubt in the absence of renal insufficiency 
and of pathologic urinary constituents. Fishberg '* has designated the 
disease in such cases the “hypertensive type” of chronic glomerulo- 
nephritis. Similar instances are included because of the close resem- 
blance to “essential” hypertension. 

There were 8 cases in which the nephritic process began before 
hypertension occurred or in which renal lesions similar to those found 
in glomerulonephritis were present at autopsy. In 7 cases the patients 
died of renal or renal and cardiac failure (table 7). In every case 
hypertension was known to have been present before there was diminu- 
tion of renal function, and in all it resembled “essential” hypertension 
when the patient was examined in this hospital ; in none were pathologic 
urinary constituents present. One case has previously been reported.” 
In a similar instance (case 78) no history of nephritis was obtained 
before hypertension began and the course was typical of hypertension of 
the “essential” type, although autopsy revealed the lesions of chronic 
glomerulonephritis. 


15. Fishberg, A. M.: Hypertension and Nephritis, ed. 3, Philadelphia, Lea 
& Febiger, 1934. 
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Pathologic Anatomy of Kidneys——Renal vascular disease was 
invariably associated with renal lesions of the varieties being considered 
in the available autopsy and biopsy material (table 8). This condition 
is also present in almost every instance of “essential” hypertension.** 
When the renal disease was unilateral, there was always arteriolar 
sclerosis of the other kidney. Evidence of infection was not observed 
in every case, although scarring of the interstitial tissue was present 
in at least one kidney in all instances. The series is too small for further 
comment. Weiss and Parker "* have recently pointed out the relation 
between pyelonephritis and disease of the renal blood vessels in instances 
of arterial hypertension ; these cases offer further evidence of the associa- 
tion of renal disease and vascular changes in the kidneys. 

Renal Disease and Other Classes of Hypertension—In a previous 
report " a classification of “essential” hypertension was proposed, in 
which cases were grouped according to the presence of abnormalities 
involving four systems: renal, nervous, endocrine and arterial. Further 
investigation has served to identify more completely those belonging to 
the group of “renal” hypertension, as apart from the other three groups. 
In addition, renal lesions of minor degree were found in 11 of 32 
patients exhibiting the “hypertensive diencephalic syndrome” (table 9). 
Twenty-two persons with mild hypertension were examined by urologic 
methods ; renal abnormalities were found in 21, and in 2 hydronephrosis 
was marked (table 10). (The cases of these persons will be discussed 
in a later communication. ) 

It was found necessary to reclassify 2 of 11 cases previously classi- 
fied as instances of “endocrine” hypertension and 2 of 12 classified as 
instances of “arteriosclerotic” hypertension because of the presence of 
organic renal disease discovered by urologic examination. These 4 cases 
were therefore placed in the group of “renal” hypertension ; the existence 
of renal abnormalities was not previously known. Similarly, some dis- 
ease of the kidneys was found in 50 of 52 cases considered “unclassi- 
fable” until urologic examination disclosed disease unsuspected by 
ordinary methods of examination. 

Clinical Characteristics of the “Renal” Group.—Certain clinical 
differences common to a majority of cases were found in this group. 
Eighty appeared to belong to the class of “renal” hypertension (table 11) ; 
in the remainder there was either only a slightly elevated blood 
pressure (21 cases) or certain clinical phenomena which placed them in 
the group of “nervous hypertension” (12 cases). Of the patients 
in these 80 cases, 37 are dead (table 12). It is of interest that 
failure of the kidneys or of the kidneys and the heart accounted for 


16. Moritz, A. R., and Oldt, M. R.: Arteriolar Sclerosis in Hypertensive and 
Non-Hypertensive Individuals, Am. J. Path. 13:679, 1937. 
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death in 21 cases. A “malignant” course was common (17 cases), as 
were hemorrhagic and exudative lesions in the retina (38 cases). The 
level of the diastolic pressure was often high (average 126 mm. of 
mercury), while that of the systolic was comparably less elevated 


Tasie 11.—Summary of Renal Lesions in Eighty Cases 











Males Females _—_—Aill Patients 
- a- r A s = = 
Type of Lesion Living Dead Living Dead Total Living Dead 

ik ccarmngnnscccsedneecsécnceucs 3 1 ll 3 
Obstruction + caleulus..................++ 1 1 1 
Obstruction + infection................... 4 1 7 1 
Obstruction + calculus + infection....... > 1 oa a 25 ba 9 
ad Ttebteibb nets erdomasncnecketnn> 1 0 2 4 
Infection + calewlus...........sccccsesees 1 2 : ij 10 4 6 
Gs co cccccccecocescescesessccsescesve 1 4 on 5 1 4 
Ptosis without obstruction................ . 1 2 3 2 1 
Miscellaneous unilateral lesions........... 5 2 2 ie 9 7 2 
Glomerulonephritis.................+s0e0+ 6 2 s 0 . 
Albuminuria before onset................. , 6 6 0 6 
EN oes nivseginéswandessacn tes 3 1 4 3 1 

EN eee 19 6 24 ll oo 48 37 





TaBLe 12.—Summary of Eighty Cases (tables 1 to 7) 

















Males Females Cases 
‘Living Dead ‘Living Dead Total Per Cent 
I ions si cnne sees deccccccece 19 26 4 ll 80 
Family history of hypertension........... 12 15 15 7 49 64 
Average age at onset (years) ses 34.8 34.5 28.5 28.5 32.3 
Greatest age at onset. . 58 50 55 45 
Lowest age at onset............. one 21 17 19 21 
Average duration of disease (years)...... 58 6.9 8.8 9.0 74 
Pi ineeeddctenewses ces béensssv<%i 17 30 33 16 
Ph ctebbscwbadaccevssccevesedeceus wy % 1 ly 
Extremes of blood pressure 
sb reveencetedsccgceeseesas 190/127 230/142 213/131 246/146 213/136 
OE cndeschestecdesele sess couw 164/109 197/120 178/113 204/128 183/116 
Highest individual level............... 220/160 260/190 300/160 270/170 
Lowest individual level................ 140/90 150/90 150/ 80 170/120 
Ocular fundi 
Presence of arteriosclerosis............ 4 14 10 5 33 42 
Presence of retinitis................... 3 19 7 9 38 48 
Mode of death 
lctutianennerhreenéesvednenesicness 9 6 
Cardiac and renal..................... 4 2 21 68 
Gn ecbneebseesssccevenscuevcosecs 7 2 6 
RN ANensed cts cayeadhocesacunes 3 1 4 
Other and unknown................... 6 0 6 





(average 198 mm. of mercury). The blood pressures in these cases 
were generally stable and remained so during anesthesia induced by 
pentothal sodium. Cardiac enlargement was found in every case in 
which hypertension was prolonged. Renal function, while usually normal 
at first, often became diminished as the disease progressed. In other 
respects the patients in these cases resembled those commonly believed 
to be suffering from “essential” hypertension. 
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COMMENT 


The nature of the association of organic renal diseases with hyper- 
tension has not been sufficiently defined. That association, however, 
must be common. In 1704 Baglivi*’ reported the last illness of Mar- 
cellus Malpighi, who died in 1694 of apoplexy, aged 66, after suffering 
for many years of 
. . . Vomitings, bilious Stools, Palpitations of the Heart, Stones in the Kidneys 
and Bladder, a pissing of Blood, and some light Touches of the Gout. Upon his 
coming to Rome, all these Disorders were inflam’d; especially the Palpitation of 
the Heart, the Stone in the Kidneys, and very sharp biting Night Sweats. 


Malpighi then suffered apoplexy, with paralysis of the right side, 
and after forty days died of a second attack, which was ushered in by 
a recurrence of his renal stone. A description of the postmortem dissec- 


tion follows: 


The Heart was larger than ordinary, especially the Walls of the left Ventricle, 
which were as thick as the Breadth of two Fingers. . . . The left kidney was 
in a natural State, but the right was half as big again as the left, and the Bason 
of it was so much dilated, that one might easily thrust 2 Fingers into it. Perhaps 
this Dilatation of the Pelvis was the Occasion that as soon as the Stones were 
bred in the Kidneys, they presently slipt into the Bladder, and so sprung out 
from thence; which our excellent Friend had frequently own’d to me to be a 
Matter of Fact. In the Bladder we found a little stone that had descended thither 
four Days before the Invasion of the last Apoplectick Fit, and by its Descent 
exasperated his last Vertigoes. The rest of the natural Viscera were very well 


condition’d. 


In the brain was found a massive hemorrhage. 

In the original report of Richard Bright *** were mentioned 2 cases 
probably similar to those which have been discussed. In both the left 
ventricle was hypertrophied ; in 1 there were multiple renal calculi, and 
in the other only one kidney was markedly contracted. Bright later 
recorded 2 others in which also hypertrophy of the left ventricle and 
unilateral renal disease were observed.’** The kidney in 1 case had 
been totally destroyed, leaving a sac filled with phosphates, while that in 
the other was markedly contracted and contained stones. 

The significance of renal abnormalities is clear in those cases in which 
removal of a diseased kidney was followed by reduction in blood 
pressure. If improvement lasts for several months it is probable that 
the diseased kidney played a part in the genesis of hypertension. That 


17. Baglivi, G., cited by Major, R. H.: Classic Descriptions of Disease, 
Springfield, Ill., Charles C. Thomas, Publisher, 1932, pp. 432-433. 

18. Bright, R.: (a) Original Papers of Richard Bright on Renal Disease, 
edited by A. A. Osman, London, Oxford University Press, 1937; (b) Cases 
and Observations Illustrative of Renal Disease Accompanied with Secretion of 
Albuminous Urine: Memoir the Second, Guy’s Hosp. Rep. §:101, 1840. 
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the renal lesion is not the sole etiologic agent is shown by the fact that 
such a condition in the kidney often occurs without hypertension. 

It seems, possible, therefore, that two separate factors are at work 
in these cases. One is a renal lesion; the other, perhaps a constitutional 
one, is unknown. Although singly each might not result in hyperten- 
sion, together they may produce it. Opsahl’® has reached a similar 
conclusion regarding Bright’s disease. The nature of this second (and 
possibly primary) factor may be hereditary (the patients in 64 per cent 
of these cases were known to have been descended from hypertensive 
persons, and the proportion is higher in certain groups), congenital or 
dependent on a specific internal derangement of the kidneys. The factor 
may be one of several. The work of Hines,”* showing that persons 
hyperreactive to certain tests of vascular irritability were more common 
in families in which there was a hypertensive background, is interesting 
in this respect. 

To call the condition here described “essential” is obviously errone- 
ous, as “essential” hypertension has been defined as a condition in which 
there is no evidence of organic renal disease. The nature of the renal 
disease from which these patients suffered was discovered, however, 
only by special technics, as in most instances its presence was unsus- 
pected. Although not “essential” hypertension, the disease resembles 
this condition exactly in its ordinary symptoms and signs, and can be 
defined only by careful examination. 

Renal lesions associated with arterial hypertension have not been 
consistently found on postmortem examination, and the reason for this 
is unclear. Mild or moderate hydronephrosis might not be seen, unless 
the kidneys were fixed by injection of fixing fluid into the ureters. It 
is probable that many lesions change during the course of the super- 
imposed vascular disease and are not recognizable after the kidneys have 
become contracted, as is sometimes the case with kidneys shrunken as 
a result of pyelonephritis. This study suggests that renal diseases 
associated with arterial hypertension can best be detected in the living 
patient before renal insufficiency has occurred. 

There is some evidence that many diseases of the kidney are attended 
by reduction in renal blood flow. In the experimental animal increased 
intrapelvic pressure lowers the flow of blood through the kidney *'; 
in man hydronephrosis results in reduction in the number and caliber of 


19. Opsahl, R.: Zur Pathogenese der arteriellen Hypertension, unter besonderer 
Beriicksichtigung der Rolle der Nieren und Nebennieren im Mechanismus des 
weissen Hochdrucks, Acta med. Scandinav., 1938, supp. 92, pp. 1-262. 

20. Hines, E. A., Jr.: The Hereditary Factor in Essential Hypertension, Ann. 
Int. Med. 11:593, 1937. 

21. Enger, R.; Gerstner, H., and Sarre, H.: Die Abhangigkeit der Nieren- 
durchblutung vom Ureterendruck, Zentralbl. f. inn. Med. 58:865, 1937. 











SCHROEDER-STEELE—“ESSENTIAL” HYPERTENSION 281 


blood vessels of the whole renal vascular tree.** Vascular changes 
accompany chronic pyelonephritis, especially when the kidney is 
scarred.** The glomerular lesions of Bright’s disease can be considered 
as resulting in partial renal ischemia. In certain cases of renal ptosis 
there may be obstruction to a vein, artery or ureter. The mechanism 
of arterial hypertension in persons exhibiting renal disease, however, 
remains speculative. In the experimental animal a large variety of 
renal lesions results in hypertension (sclerosis of the kidneys produced 
by roentgen rays,?* chemical ** and serum ** nephritides, constriction of 
a renal vein,** ureteral ligation,*’ reduction of renal substance,** renal 
ischemia,® capsular fibrosis induced by cellophane * and hydronephro- 
is.°°)** There are also many renal diseases with renal insufficiency 


S1S 

in man with which hypertension is associated and to which it is con- 
sidered secondary (glomerulonephritis, urinary obstruction, polycystic 
disease, necrotizing nephroses, suppurative nephritis and pyelonephritis ). 


22. (a) Hinman, F., and Morrison, D. M.: Comparative Study of Circulatory 
Changes in Hydronephrosis, Caseo-Cavernous Tuberculosis, and Polycystic Kidney, 
J. Urol. 11:131, 1924; (b) An Experimental Study of the Circulatory Changes 
in Hydronephrosis: Preliminary Report Reiating to Unilobed Kidney as Instanced 
in the Rabbit, ibid. 11:435, 1924. (c) Egger, K.: Die Veranderungen des Nieren- 
arteriensystems in der Hydronephrose und ihre Beziehungen zur Nierenfunktion, 
Ztschr. f. urol. Chir. u. Gynak. 44:138, 1938. 

23. Hartman, F. W.; Bolliger, A., and Doub, H. P.: Experimental Nephritis 
Produced by Irradiation, Am. J. M. Sc. 172:487, 1926. 

24. Arnott, W. M., and Kellar, R. J.: The Effect of Renal Denervation on 
the Blood Pressure in Experimental Renal Hypertension, J. Path. & Bact. 42:141, 
1936. 

25. Arnott, W. M.; Kellar, R. J., and Matthew, G. D.: Hypertension Asso- 
ciated with Experimental Serum Nephritis, Edinburgh M. J. 44:205, 1937. 

26. Pedersen, A. H.: A Method for Producing Experimental Chronic Hyper- 
tension in the Rabbit, Arch. Path. 3:912 (May) 1927. 

27. Harrison, T. R.; Mason, M. F.; Resnik, H., and Rainey, J.: Changes in 
Blood Pressure in Relation to Experimental Renal Insufficiency, Tr. A. Am. 
Physicians §1:280, 1936. 

28. (a) Chanutin, A., and Barksdale, E. E.: Experimental Renal Insufficiency 
Produced by Partial Nephrectomy: Relationship of Left Ventricular Hypertrophy, 
Width of Cardiac Muscle Fiber and Hypertension in Rat, Arch. Int. Med. 52:739 
(Nov.) 1933. (b) Wood, J. E., Jr., and Ethridge, C.: Hypertension with Arteriolar 
and Glomerular Changes in Albino Rat Following Sub-Total Nephrectomy, Proc. 
Soc. Exper. Biol. & Med. 30:1039, 1933. 

29. Page, I. H.: A Method for Producing Persistent Hypertension by Cello- 
phane, Science 89:273, 1939. 

30. Williams, J. R., Jr.; Wegria, R., and Harrison, T. R.: Relation of Renal 
Pressor Substance to Hypertension of Hydronephrotic Rats, Arch. Int. Med. 
62:805 (Nov.) 1938. 

31. Chronic hypertension has been induced in rats by explantation of one 
ureter. This results in moderate hydronephrosis in the affected kidney. Hyper- 
tension sometimes follows trauma to one kidney in rats. These methods will be 
reported by one of us (H. A. S.). 
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The mechanisms of these forms of hypertension are unknown, but the 
role of the kidneys in their production seems established. The fre- 
quency of arterial hypertension in cases of prostatic obstruction is well 
understood, and these two conditions often occur in the absence of 
renal insufficiency.** There is no doubt that the elevation of blood 
pressure is caused by the obstruction, for when relief follows surgical 
intervention, hypertension often disappears. Such cases, were it not 
for the urinary symptoms, might easily be confused with those of 
“essential” hypertension. 

The large number of cases of arterial hypertension in which there 
is organic renal disease or a probability of it is evidence for its signi- 
ficance. The importance of niinor abnormalities indicating stasis in 
the renal pelvis or increased intrapelvic pressure is less clear, although 
such lesions are much more common in cases of arterial hypertension 
than in cases of normal persons. In Campbell’s series ** congenital 
ureteral obstruction was present once in 138 children, and Eisendrath “ 
found that aberrant renal arteries of a nature which could be considered 
a potential cause of obstruction were present in about 5 per cent of all 
kidneys. Such arteries have already been found in 12 cases of hyper- 
tension in this series, and their presence has been suspected in many 
others. 

Arteriolar sclerosis as well as the renal abnormality is found in 
the kidneys in these cases. Two suppositions can be drawn from this 
association : one, that arteriolar disease is a separate condition on which 
hypertension is dependent, the renal lesion being incidental, and the 
other, that the renal lesion itself causes renal damage and hypertension 
and initiates arteriolar sclerosis in both kidneys. The latter view 
seems more tenable in the light of the work of Wilson and Byrom,” 
who were able, in rats, to produce arteriolar disease in one kidney 
when the artery of the other was partially constricted. 

Distinction has been drawn between cases of this nature and those 
in which hypertension with renal insufficiency was exhibited. Arterial 
hypertension associated with renal disease without renal failure has not 
been sufficiently emphasized as a clinical entity. Although some factor 


32. (a) Young, H. H.: Surgery of the Prostate, in Nelson Loose Leaf Living 
Surgery, New York, Thomas Nelson & Sons, 1928, vol. 6, p. 161. (6) O’Conor, 
V. J.: Observations on the Blood Pressure in Cases of Prostatic Obstruction, 
Arch. Surg. 1:359 (Sept.) 1920; (c) Further Observations on the Blood Pressure 
in Cases of Urinary Obstruction, J. Urol. 10:135, 1923. 

33. Campbell, M. F.: Pediatric Urology, New York, The Macmillan Com- 
pany, 1937, vol. 1. 

34, Eisendrath, D. N.: Hydronephrosis Due to Obstruction of the Renal Pelvis 
by One of Two Main Renal Arteries, J. Urol. 24:173, 1930. 

35. Wilson, C., and Byrom, F. B.: Renal Changes in Malignant Hypertension: 
Experimental Evidence, Lancet 1:136, 1939. 
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other than the renal disease probably exists in cases of this condition, 
it is nevertheless justifiable to designate the disorder as “renal” (or 
perhaps “urologic”) hypertension; the evidence is in favor of a renal 
element being important. 

In 113 (45 per cent) of 250 cases of so-called essential hypertension 
patients were found to suffer from organic renal disease, of many 
varieties and degrees of severity. This incidence is extraordinarily large. 
It must be stated that the patients, the subjects of this study, belonged 
usually in the younger age groups, hypertension having developed in 
62 per cent before the age of 40. Renal lesions were by no means 
confined to young persons, however ; they were found in 22 in whom the 
onset of hypertension occurred after 40 and in 20 others who were 
over 40 when the nature of the lesions was discovered, 18 being older 
than 50. There is reason to believe that these lesions, while more 
common in young persons, may be found at all ages if careful search 
for their presence is made. 

Of great value for the disclosure of renal lesions was the study of 
the renal pelves in roentgenograms made after the intravenous injection 
of diodrast (excretory urography), which established their presence 
in 71 of 178 cases. Postmortem examinations were of value in only 
16 cases, the history in 20 and other procedures in 6. These results 
emphasize the importance of the utilization of all methods of examina- 
tion for renal disease in patients exhibiting elevation of the arterial 
pressure. Examples of this association are being found in urologic 
clinics.** 

This study has been rewarding in that it has drawn attention to 
the prevalence of organic renal disease of many varieties associated with 
arterial hypertension. That in all these cases the hypertension was called 
“essential” before the renal lesions were found is further evidence 
that “essential” hypertension is not a single disease. 


SUMMARY 


Two hundred and fifty cases of so-called essential hypertension have 
been studied with a view to ascertaining the presence of organic renal 
disease. One hundred and seventy-eight have been especially studied 
as regards the genitourinary tract. Evidence of renal disease of a 
nature not usually considered to be dependent on hypertension has 
been found in 113 cases. 

CONCLUSIONS 

Organic renal disease is a common occurrence in cases of so-called 
essential hypertension. Examination of the genitourinary tract for 





36. Maher, C. C., and Wosika, P. H.: Urologic Hypertension: A Study of 
One Hundred and One Cases, J. Urol. 41:893, 1939. 
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abnormalities is an important part of the study of cases of hypertensivn 
A history of renal disease often antedates the onset of arterial hyper- 
tension, even when no abnormality can be found. There is justification 
for regarding the condition in these cases no longer as “essential” hyper- 
tension but as a different disease. 


REPORT OF ELEVEN CASES 


Case 1.—The case of P. M., a 29 year old clerk, has been reported previously.’ 
He was first admitted to the Hartford Hospital in June 1932 because of recurrent 
attacks of pain in the left flank, of three months’ duration. Cystoscopic examination 
and roentgenograms taken after injection of the ureters with a contrast medium 
(retrograde pyelograms) revealed a calculus in the left renal pelvis; slight hydro- 
nephrosis and angulation of the ureter at the ureteropelvic junction were also 
present. He was reexamined in July 1934 for the same complaint, and the stone 
was seen to be larger and to occlude the middle and lower calices of the pelvis. 
The stone was removed at operation. His systolic blood pressure was then 125 
and his diastolic 80 mm. of mercury. In November 1934 he was readmitted 
because he complained of headaches, nocturia and dimness of vision. His systolic 
blood pressure was 210 and his diastolic 140 mm. of mercury. There was marked 
albuminuria and diminution of renal function. When he entered the hospital of 
the Rockefeller Institute in March 1935 his renal function was found to be normal. 
Section of the anterior nerve roots resulted in considerable improvement. 


A renal calculus was present in the pelvis of the kidney for two years. 
There were angulation of the ureter at the ureteropelvic junction and 
slight hydronephrosis. Arterial hypertension became manifest four 
months after removal of the calculus. 


Case 9.—R. K. was a 40 year old mechanical engineer. His mother suffered 
from high blood pressure and apoplexy. Severe “quinsy,” at the age of 37, was 
the only illness he remembered to have had. At the age of 34 he suffered an 
attack of left-sided renal colic associated with hematuria, and he passed a small 
calculus after a similar attack at the age of 36. Cystoscopic examination at the 
time showed no abnormality. His blood pressure was known to have been normal 
at the ages of 34, 36 and 37. At 38, however, it was slightly elevated, but he 
was able to obtain life insurance after complete examination; at the age of 39 
it was definitely elevated, and albumin was found in his urine. He was first 
examined in this clinic at the age of 40, complaining of dyspnea and slight 
headache. 

In October 1938 his heart was found to be enlarged. Incomplete left bundle 
branch block was evident in the electrocardiogram. In the ocular fundi were 
perivasculitis, several areas of white exudate and slight papilledema. The maximal 
specific gravity of the urine was 1.017.257 The clearance of urea** was 44 per 
cent of normal. There was no increase in the nitrogen content of the blood. His 
arterial pressure varied between 250 and 220 mm. of mercury systolic and 160 and 


140 mm. diastolic. 


37. The nonprotein specific gravity of the urine after a period of at least 
twenty-four hours of restricted fluid intake. 
38. By clearance of urea is meant that determined by the method of Van Slyke. 
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Pyelograms after intravenous injection ** exhibited an apparently normal renal 
vis on the right side, but the pelvis on the left was not seen. Cystoscopic 
examination was therefore made, and retrograde pyelograms showed a filling defect 
the middle calix of the left renal pelvis (fig. 14). The outline of the left 
kidney was small and irregular. Measurement of the function of each kidney 
wed that the left kidney was relatively deficient. 


Left Right 
Phenolsulfonphthalein excretion (25 min.)..... ‘ = 0 5.2% 
Clearance of urea®........... iaana bina watwd wits es 8% 29% 


His condition rapidly became more grave. Dyspnea at night and on exertion 
appeared, and headache was a distressing symptom. He died in January 1939, 


of renal failure. 





Fig. 1—A, retrograde pyelogram (case 9). There is a small filling defect in 
the middle calix of the functionless left kidney. B, retrograde pyelogram (case 12), 
showing distortion of the right renal pelvis with angulation of the ureter at the 
ureteropelvic junction. 





39. Pyelograms after intravenous injection were made in the following manner : 
Patients were prepared by rigid restriction of fluids for thirty-six hours before 
the examination. Diodrast was injected and roentgenograms made of the abdomen 
hve and fifteen minutes after the end of the injection. The patient was then 
instructed to drink water until urine was passed, and photographs were taken 
periodically until the renal pelves appeared clear of the injected substance. 

40. Measurements of the clearance of urea made separately from each kidney are 
subject to errors, but are relatively comparable. Similar catheters (no. 6 F in most 
instances) were used. As many specimens were obtained as was consistent with the 
comfort of the patient, and measurements were made on each, the average being 
taken. The usual determination was made on two or three fifteen minute specimens. 


(Footnote continued on next page) 
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Severe hypertension followed attacks of left-sided renal colic, one of 
which was accompanied by the passage of a stone. The left kidney was 
found to be small and irregular in outline on roentgen examination and 
to be functioning poorly. There was already some diminution of func- 
tion of the other. The clinical appearance was that of “malignant” 
hypertension. The exact nature of the disease in the affected kidney is 
unknown. 


Case 12—M. F., a 37 year old housewife, had suffered from hypertension for 
eight years. There was no history of elevated blood pressure in her family. Her 
first pregnancy, at the age of 2], was accompanied by severe pyelitis, and an 
“abscess of the kidney,” which disappeared after childbirth, was said to have been 
present. She suffered from recurrences of pyelitis on several occasions, until the 
age of 28. Her second pregnancy was uneventful, but her third, at the age of 25, 
was accompanied by considerable nausea and vomiting. Her fourth, at the age 
of 28, was uneventful until the twenty-eighth week, when her systolic pressure 
rose to 170 and her diastolic to 110 mm. of mercury and edema and albuminuria 
appeared. She then began to suffer with headaches, convulsive seizures and syn- 
copal attacks at intervals of three weeks. In the thirty-fifth week of the preg- 
nancy she was admitted to Fordham Hospital, acutely ill of pulmonary edema. 
There were marked albuminuria, elevation of nonprotein nitrogen in the blood 
and edema of the extremities and face. She was delivered of stillborn twins, and a 
few hours later a second attack of pulmonary edema developed. Her systolic 
pressure was 220 and her diastolic 160 mm. of mercury. The ocular fundi showed 
the lesions of hypertensive retinitis. Her arterial pressure fell slowly during the 
following month to a level of 140 mm. systolic and 90 mm. diastolic, but during the 
next two years it again became elevated. She began to suffer convulsive seizures 
associated with severe headaches at the age of 30; her systolic pressure was said 
to have been 310 mm. of mercury during such an attack. She was first admitted 
to this hospital in August 1936. 

Physical examination then revealed little of significance. The heart did not 
appear enlarged in roentgenograms. The ocular fundi showed some tortuosity of 
the vessels. The tendon reflexes were hyperactive. The systolic pressure varied 
from 248 to 190 mm. of mercury and her diastolic from 154 to 120 mm. during 
two months of observation. The clearance of urea was 68 per cent of normal, 
and the maximal specific gravity of the urine was 1.027. There was no albumin 
or abnormal microscopic elements in the urine. 

During the next two years there occurred attacks of cardiac pain, which was 
relieved by glyceryl trinitrate. The convulsive seizures recurred a number of 
times, and each was associated with spasticity of the right side. Her systolic blood 
pressure varied under observation from 270 to 220 mm. of mercury and her diastolic 
from 160 to 128 mm. The maximal specific gravity of the urine remained at 
1.025, and the clearance of urea varied from 73 to 125 per cent of normal. A trace 
of albumin appeared in the urine, and the T waves of the electrocardiogram 
became inverted. Pyelograms after intravenous injection of a contrast medium 


The results were calculated in a manner which set the normal at 50 per cent for 
each kidney. When the corrected volume of urine was 1 cc. per minute or more, 
clearances were calculated as maximal. The excretion of phenolsulfonphthalein 
after intravenous injection of 1 cc. of the dye was measured on the same samples 
of urine. Under the conditions of cystoscopic examination, it has been found that 
the function of kidneys may tend to be lower than normal. 
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demonstrated a movable left kidney, and the renal pelvis on the right side was seen 

be distorted (fig. 1B). In October 1938 cystoscopic examination was performed 
at the New York Hospital. Retrograde pyelograms showed a distorted right renal 
pelvis with an angulation at the ureteropelvic junction. Separate specimens from 
the two kidneys were obtained after the intravenous injection of phenolsulfonphtha- 
lein. This dye appeared from the left ureteral catheter in two minutes, and 46 
per cent of the amount injected was excreted in thirty minutes. It appeared from 
the right side in five and a half minutes, and only 13 per cent was excreted. 
Cystoscopic examination was again performed on Oct. 3, 1939, and the functions 
of the two kidneys, determined separately, were as follows: 

Left Right 


Phenolsulfonphthalein excretion (30 min.)...........--. 9.1% 5.4% 

Clearance of urea 26.0% 14.0% 

White blood cells an Few Moderate number 
in clumps 


Fig. 2 (case 19).—A, retrograde pyelogram. B, pyelogram after intravenous 
injection of a contrast medium. Note the bilateral hydronephrosis with angulation 
of the ureters at the ureteropelvic junctions. Distention of the pelvis under pres- 
sure produced greater dilatation than when the radiopaque medium was excreted 
by the kidney. 


She continues to suffer from severe headaches, convulsive seizures and frequent 
attacks of cardiac pain and is almost totally incapacitated by her illness. 


Arterial hypertension began during a pregnancy in which “toxemia” 
developed. Previous to this were many attacks of “pyelitis.” Hyper- 
tension, now of nine years’ duration, is severe. The right kidney func- 
tions poorly, and there are obstruction at the ureteropelvic junction and 
distortion of the renal pelvis. The course is that of “essential” hyper- 


tension. 
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Case 19.—J. G., a man aged 31, has been reported on in a previous com- 
munication.7> Albuminuria had been present for many years, and hypertension 
began at the age of 21. Bilateral hydronephrosis, with angulation of both ureters 
at the ureteropelvic junction, was discovered in January 1938. Retrograde pyel: 
grams showed well marked hydronephrosis on the right and moderate on the leit 
(figs. 2A and B). Determinations of the function of each kidney were as follows 


Left Right 
er gma excretion _ Ne. cnt imisie os 21.0% 19.4% 
Clearance of urea. neal eld sitar an aba ae te eS oe 67.6% 58.7% 
PE GUD n.c'Ve Ga xddbevandideniustendeecisebanm 0 Zo 


Hydronephrosis of well marked degree was present without diminu- 
tion of renal function as measured by these methods. This lesion was 
associated with arterial hypertension. 


Case 22.—E. Z., a 58 year old housewife, had no evidence of hypertension in 
her family. At 26 her uterus and ovaries were removed and her menses ceased. 
She had suffered from frequent attacks of tonsillitis until her tonsils were removed, 
at the age of 37. When she was 43 albumin was found in her urine by a life insur- 
ance examiner ; albuminuria persisted for the next three years. Her blood pressure 
was said to have been normal at that time but was found to be elevated at the age 
of 45. An operation on her sinuses was performed at age 48. She complained 
of no symptoms until the age of 50, when palpitation and dyspnea on exertion 
appeared. She was first seen in this clinic at the age of 52. Her heart was then 
slightly enlarged on roentgen examination. There was thickening of her peripheral 
arteries. The ocular fundi showed a moderate amount of tortuosity and thickening 
of the arteries, with irregularity in their caliber. A few small scars, the sites of 
hemorrhages discovered a year previously, were seen. The maximal specific gravity 
of the urine was 1.030. Measurements of the clearance of urea varied from 78 to 
50 per cent of normal. There was no albuminuria, but a few casts and many 
white blood cells were found in the urine. Her systolic pressure varied from 190 
to 166 and the diastolic from 120 to 104 mm. of mercury. 

She was seen at frequent intervals during the next six years. At the age of 56 
she complained of a continuous ache in the right flank, lasting several months. 
At 57 she first began to complain of precordial pain, which radiated down the left 
arm. This became more severe, and at the age of 58 she was partially incapacitated 
by it. The pain was relieved by glyceryl trinitrate. She suffered three attacks of 
acute pulmonary edema. Her blood pressure became higher, the systolic varying 
between 234 and 186 and the diastolic between 140 and 120 mm. of mercury. The 
clearance of urea was 56 per cent of normal, and the maximal specific gravity 
of the urine was 1.023. There was a small amount of albumin in the urine, with 
many white blood cells. Pyelograms after intravenous injection of a contrast 
medium showed a calculus in the upper calix of the right kidney, the calix itself 
being dilated and club shaped. On the left side little of the radiopaque medium 
was excreted, but a diffuse, rounded shadow was seen superimposed on the shadow 
of the kidney, suggesting a large hydronephrotic sac. Cystoscopic examination 
was not performed because of the patient’s condition. Cardiac pain became more 
severe, and she died, suddenly, in her sleep, in January 1939. 


Hypertension was of fifteen years’ duration. It was preceded by 
albuminuria and accompanied by left hydronephrosis and right renal 
calculus. The course was indistinguishable from “essential’’ hyper- 
tension, with cardiac pain a prominent symptom. 


SCHROEDER-STEELE—“ESSENTIAL” HYPERTENSION 289 


Case 24 (previously reported 1*).—P. S., a 30 year old housewife, had suffered 
from hypertension since March 1934, although her blood pressure had been slightly 
elevated since May 1931. She has been seen in this hospital at regular intervals 
during the past five years. Anterior root section, performed in October 1934, 
resulted in lowering her blood pressure for eighteen months. Her systolic pressure 
during the past three years has varied from 220 to 180 and her diastolic from 115 
to 140 mm. of mercury. There has been a tendency during the past year toward a 
higher level. The maximal specific gravity of the urine was usually 1.023, and the 
clearance of urea has varied from 165 to 115 per cent of normal. The heart has 
become slightly enlarged. Pyelograms after intravenous injection of a contrast 


medium showed slight dilatation of the right renal pelvis, with retention of the 








Fig. 3.—A, retrograde pyelogram (case 24) showing bilateral hydronephrosis. 
B, pyelogram (case 28) after intravenous injection of a contrast medium, showing 
marked renal ptosis. 


radiopaque material for two hours. Cystoscopic examination was performed in 
February 1939. Retrograde pyelograms demonstrated moderate bilateral hydro- 
nephrosis, greatest on the right, with angulations at the ureteropelvic junction 
(fig. 3A). The upper calix of the right renal pelvis was blunted. Studies of the 
function of each kidney gave the following results : 

Left Right 


Phenolsulfonphthalein excretion (30 min.)........-....+++- 26% 11% 
Clearance of urea 71% 32% 


Arterial hypertension was associated with bilateral hydronephrosis 
of moderate degree. The right kidney showed diminished function, 
while that of the left kidney was increased, the total excretion being 


normal. 
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Case 28.—The case of M. B., a 33 year old nurse, has been reported.41  F.; 
ten years she had suffered from attacks of pain in her right flank, apparently 
caused by marked right renal ptosis and relieved by cystoscopic manipulation 
(fig. 3B). For nine years she had exhibited elevation of blood pressure, which 
varied during the past five years from 240 to 180 mm. of mercury systolic and 
135 to 100 mm. diastolic. The maximal specific gravity of the urine and the 
clearance of urea had remained within normal limits, and there had occurred no 
signs of severe damage to her heart or kidneys. Cystoscopic examination was 
therefore performed in October 1938, and measurements of the clearance of urea 
and the excretion of phenolsulfonphthalein were made on specimens from each 
kidney. The results were. as follows: 


‘ Left Right 
Phenolsulfonphthalein excretion (10 min.)............. 12.1% 2.9% 
SNR URS, ods dude vucnadkabanewks \sseeaede sae 88% 21% 

This procedure was repeated in February 1939, with the following results: 
Left Right 
Phenolsulfonphthalein excretion (75 min.)...........+.. 34.8% 16.1% 
A BES sd ncbicd 0 tkd od ne d0 00d onectrrarsos 53% 28% 


Arterial hypertension was associated with unilateral renal disease, 
which probably preceded the elevation of blood pressure. There was 
normal renal function as measured by ordinary procedures, but marked 
ptosis with diminished function was present in one kidney. The clinical 
appearance was typical of benign “essential” hypertension. 


Case 39.—W. A., a 37 year old insurance broker, had a history of hypertension 
in his family, his maternal grandmother having died as a result of it. He had 
always enjoyed good health, but at the age of 7 albumin was found in his urine, 
and on numerous subsequent occasions it was said to have been present. At the age 
of 28 his systolic pressure was found to be 140 mm. of mercury, and he was unable 
to procure a license as an aviator. At the age of 33 he began to suffer severe head- 
aches, and at 34 his systolic pressure was found to be 180 and his diastolic 120 mm. 
of mercury, both having previously been only slightly above normal. 

When seen in January 1935, at the age of 35, his systolic pressure was 172 and 
his diastolic 110 mm. of mercury. His heart was slightly enlarged. The ocular 
fundi were normal. The clearance of urea was 90 per cent of normal. There was 
slight albuminuria. Two months later the clearance of urea had fallen to 49 per 
cent of normal, and the maximal specific gravity of the urine was 1.015. The level 
of the blood pressure had not changed. At the age of 36 his systolic pressure was 
172 and his diastolic 140 mm. of mercury. At 37 his systolic pressure was 200 
and his diastolic 144 mm., the clearance of urea had fallen to 27 per cent and there 
was retention of nitrogen in the blood. Hemorrhages and exudates appeared in 
his ocular fundi. Six months later symptoms of heart failure set in, and the 
clearance of urea had decreased to 6 per cent. 

Cystoscopic examination had been performed by Dr. M. Boyd, of Atlanta, Ga., 
in April 1937. On the left side it was impossible to pass a ureteral catheter. 
Roentgenograms showed slight hydronephrosis, with angulation of the uretero- 
pelvic junction on the right. The left kidney was not seen, and there were several 


41. Schroeder, H. A., and Fish, G. W.: Studies on “Essential” Hypertension: 
III. The Effect of Nephrectomy upon Hypertension Associated with Organic 
Renal Disease, Am. J. M. Sc. 199:601, 1940. 
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large rounded shadows of the density of calcium in this area, which resembled 
alcified cysts (fig. 4A). 

He died in October 1937, of uremia complicated by bronchopneumonia. Post- 
mortem examination disclosed that the right kidney was shrunken and granular, 
and on microscopic section lesions typical of severe arteriolonephrosclerosis were 
seen. The left kidney was almost completely replaced by a multilocular cyst, which 
was partly calcified. A few distorted remnants of renal tissue showed the lesions 
of severe arteriolar sclerosis. The heart was enlarged, and there was fibrinous 


pericarditis. 


Albuminuria had been present since childhood. Hypertension, at 
first mild, became severe at the age of 34. The patient died of uremia. 











Fig. 4.—A, retrograde pyelogram (case 39). The left ureter was obliterated 
and the kidney replaced by a calcified cyst. Some degree of obstruction appears 
to be present on the right side. B, retrograde pyelogram (case 54) showing sharp 
angulation of the right ureter. 


A functionless left kidney was found. The association of these three 
conditions appears significant. 


Case 41.—L. L. was a 54 year old broker. His father died at 77, of apoplexy, 
and his mother at 59, of Bright’s disease. He enjoyed excellent health until the 
age of 44, when he suffered an attack of “lumbago” and received treatments with 
a sun lamp. During one treatment he fell asleep and burned himself badly. After 
this he suddenly became blind and was taken to a hospital. He was unconscious 
for five days. His blood pressure became elevated to 220 mm. of mercury systolic ; 
he suffered attacks of pulmonary edema, and nitrogenous elements in the blood 
were said to have increased. He was discharged with the diagnosis of “acute 
nephritis with uremia.” Albuminuria lasted six months and then disappeared, and 
his blood pressure fell to a level just above normal. Hypertension was next dis- 
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covered at the age of 50, when he suffered a mild attack of left hemiplegia for 
three weeks. Weakness of the left side and occasional dizzy spells have been his 
only complaints since then. 

On physical examination in February 1937 there was slight weakness of the 
whole left side, including the face, with accentuation of the deep reflexes. The 
peripheral vessels were slightly thickened, and those in the ocular fundi were 
tortuous. The heart was slightly enlarged in roentgenograms. The maxima! 
specific gravity of the urine was 1.028. There were a trace of albumin in the urine 
and occasional red blood cells in the sediment. The clearance of urea was 102 per 
cent of normal. Pyelograms after intravenous injection of a contrast medium were 
normal. His systolic blood pressure varied from 184 to 170 and his diastolic 
from 130 to 118 mm. of mercury. He lives an active life and has few complaints 


Hypertension followed an attack of renal damage, apparently induced 
by a severe burn. Renal function subsequently became normal. Left 
hemiplegia occurred some time later. The appearance is typical of 
“essential” hypertension in an older person. 


Case 54.—M. A., a 33 year old nurse, had suffered from hypertension for thirteen 
years. Her brother had sustained an apoplectic stroke at 40, and his blood pressure 
was known also to have been elevated for thirteen years. A mild attack of scarlet 
fever at 11, pneumonia at 12, an appendectomy at 25 and a number of operations 
on her nose and throat were important episodes in her history. At the age of 20, 
while at college, she had occasional headaches. Her systolic biood pressure was 
found to be 180 to 200 and her diastolic 110 mm. of mercury. There was a trace 
of albumin in her urine, which soon disappeared. Her blood pressure fluctuated 
during the next six years from normal to its former level. After the appendectomy, 
at the age of 25, an infection of the urinary tract developed, which lasted several 
weeks. Since then she has complained at times of burning on urination, frequency 
and slight pain in the right flank. There have been few symptoms referable to 
hypertension. 

In September 1935 physical examination revealed little of importance. The ocular 
fundi were normal. The heart was slightly enlarged in roentgenograms. Her 
systolic pressure varied from 210 to 200 and her diastolic from 132 to 120 
mm. of mercury. The maximal specific gravity of the urine was 1.026, and the 
clearance of urea was 149 per cent of normal. There was no albuminuria. Various 
changes have occurred during the past three years. Her systolic pressure has 
varied from 210 to 225 and her diastolic from 130 to 156 mm. of mercury. The 
vessels of the ocular fundi have become somewhat thickened and tortuous. Further 
enlargement of the heart has occurred, and the T waves in the electrocardiogram 
have become inverted. Renal function, however, has remained good, the maximal 
specific gravity of the urine varying between 1.033 and 1.029. Pyelograms, made 
in February 1938, after intravenous injection of a contrast medium, showed an 
angulation of the ureter on the right, without hydronephrosis (fig. 4B). The 
kidney was movable and ptosed. This angulation was well demonstrated by retro- 
grade pyelograms. The functions of the two kidneys were as follows: 


Left Right 
Phenolsulfonphthalein excretion (10 min.)............... 7.4% 3.5% 
CeO OE MOND. burtinns Kascnvccieee odin Sbaees ee eanes 59% 26% 


Because of repeated attacks of pain in the right side she was treated with ureteral 
dilatation by another physician. 
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Arterial hypertension, of thirteen years’ duration, was associated with 
angulation of one ureter and diminution of renal function of the asso- 
ciated kidney. There had been infection of the urinary tract after the 
onset of hypertension. 















































Case 78.—A. B., a 41 year old salesman, began to complain of severe headaches 

at the age of 29. His father died of lead poisoning ; his mother, who suffered from 
hypertension, of apoplexy. He had always been of a high-strung, nervous dis- 
position. His tonsils were removed at 22 and his appendix at 25 years of age. His 
systolic pressure was 130 to 135 mm. of mercury at the age of 22, but at 29 it was 
found to be 160 mm. with a diastolic pressure of 90 mm. Renal function at that 
time, calculated with the Van Slyke coefficient, was normal. There was no 
albuminuria or abnormal formed constituents in the urine. At 32 he suffered a 
“nervous breakdown.” His headaches continued. A number of minor operations 
on his sinuses were undertaken for relief of these, without relief. His blood 
pressure was labile during the next few years, at times mounting to 250 mm. of 
mercury systolic and 120 mm. diastolic, with minimal albuminuria and no abnormal 
formed elements in the urine. At the age of 37, after he had prolonged rest in bed, 
it fell to 170 mm. of mercury systolic and 120 mm. diastolic, but rose immediately 
after that and remained constant at about 240 mm. systolic and 130 to 140 mm. dias- 
tolic. At the age of 38 the pituitary and adrenal glands were given roentgen radiation, 
without change in the level of his blood pressure or in his symptoms. At 39 bilateral 
splanchnic resection was performed, followed by temporary reduction in the level 
of the blood pressure. 
It seemed at the age of 40 that his disease was progressing rapidly. His 
systolic pressure varied between 280 and 230 mm. of mercury and his diastolic 
between 160 and 140 mm. In the ocular fundi there were papilledema, peri- 
vasculitis, tortuosity of the vessels, with white exudate, and a number of scattered 
hemorrhages. The heart was slightly enlarged. The peripheral vessels were 
slightly thickened. The clearance of urea was 76 per cent of normal. There 
was gross hematuria, for which no cause was found on cystoscopic examination. 
During the next seven months his blood pressure remained at the same level, 
and the urea clearance dropped rather rapidly to 15 per cent of normal, with 
elevation of the urea nitrogen of the blood to 36 mg. per hundred cubic centimeters. 
Then, in succession, came attacks of cerebral symptoms and of pulmonary edema, 
of which he died. The diagnosis at autopsy was chronic glomerulonephritis, gen- 
eralized arteriosclerosis and hypertrophy of the heart. The splanchnic nerves, 
above the diaphragm, were found to have been completely removed. 


A case of a patient with arterial hypertension is described to which 
the causal relation of Bright’s disease is unknown. The clinical appear- 
ance was typical of “essential” hypertension. He died of renal and 
cardiac failure. His kidneys showed changes typical of chronic glo- 
merulonephritis. 


Dr. George W. Fish and Dr. Herbert B. Traut gave advice regarding the 
interpretation of roentgen photographs of the urinary organs. Dr. John H. Robin- 
son performed the cystoscopic examinations. Miss Tilla Hefter gave technical 
assistance. 











THE BLOOD PICTURE IN CHICKENPOX 


ARTHUR ANDREWS HOLBROOK, M.D. 
MILWAUKEE 


The blood picture in chickenpox has received little attention in text- 
books on pediatrics. The discussion in “The Diseases of Infants and 
Children” by Griffith and Mitchell* is exceptional. Furthermore, one 
could not learn much of the subject from books on hematology until 
Downey ? reviewed the literature, in 1938. Other surveys had previously 
appeared in various articles, notably those by Ciuca, Tudoranu and 
Francke,’ Vitetti* and Salvadei.’ These authors also added their own 
contributions. It is quickly evident from these accounts that a typical 
blood formula for varicella has not yet been described. Indeed, so many 
different findings have been recorded that the words written by 
Da Costa® thirty-five years ago may well be repeated today, “It is 
obvious that the contradictory reports of various observers must be recon- 
ciled by further investigation before the blood examination in varicella 
can have any dependable clinical bearing.” 

There are a number of reasons for desiring a more definite idea of the 
reaction of the blood in chickenpox. If one could establish the regular 
occurrence of a characteristic sequence of changes before the infectious 
stage of the disease, it might be a ready means for apprehending cases 
before appearance of the rash or for determining the absence of infection 
in nonimmune contacts during the assumed incubation period. Second, 
since the relation between varicella and herpes zoster is still obscure and 
since generalized herpes zoster is held by some to be identical with 
chickenpox, it would help clarify these problems to know the blood 
pictures typical of both conditions. Finally, a leukemoid lymphatic reac- 


1. Griffith, J. P. C., and Mitchell, A. G.: The Diseases of Infants and Children, 
ed. 2, Philadelphia, W. B. Saunders Company, 1937. 

2. Downey, H.: Handbook of Hematology, New York, Paul B. Hoeber, Inc., 
1938, vol. 4, pp. 2666-2667 and 2685-2686. 

3. Ciuca, M.; Tudoranu, G., and Francke, M.: Contribution a I’etude de sang 
dans la varicella, Compt. rend. Soc. de biol. 98:623-625 (March 9) 1928. 

4. Vitetti, G.: Stato degli organi ematopoietici nella varicelli, Pediatria 36: 
1107-1113 (Oct. 15) 1928. 

5. Salvadei, A.: Contributo alla variazioni della formula ematologica nella 
varicella iniziale, Clin. pediat. 11:1048-1060 (Nov.) 1929. 

6. Da Costa, J. C., Jr.: Clinical Hematology, Philadelphia, P. Blakiston’s Son 


& Co., 1905. 
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tion has been described by Goldman‘ in a case of chickenpox, and I * 
have reported 1 case and collected others froni the literature representing 
the coincidence of chickenpox and lymphatic leukemia. Although cases 
of such associated conditions are rare, the possibility must always be con- 
sidered, and complete understanding of the normal blood picture in 
chickenpox would greatly aid in making the differential diagnosis. 

An epidemic of chickenpox occurring in Milwaukee County in the 
fall of 1939 offered an opportunity for making the study herein described. 
Since the majority of the patients observed were students at the Mil- 
waukee Country Day School, where I was school physician, I could 
conveniently take specimens of blood during the periods of early incuba- 
tion and of convalescence. Through the cooperation of interested physi- 
cians, it was possible for me to follow all these patients during their 
periods of quarantine as well. In addition, many cases were referred 
by colleagues for the sake of the study, and some were referred through 
the Milwaukee Health Department. It was often possible to extend the 
studies among siblings of the patients. Every one with the disease was 
confined to his own home ; none was hospitalized. These conditions were 
highly valued, for they represented the true circumstances of chickenpox, 
which is universally treated in the home. There were no such complica- 
tions in the series as erysipelas, cellulitis or encephalitis, nor in any 
case did the chickenpox follow another disease, as so often happens in 
hospitals during the course of an epidemic. 

The control group consisted of those supposedly nonimmune contacts 
who had no rash. Some of them did not remain perfectly well, however, 
and the results of studies of their blood are particularly noted herein. 


All smears were stained with Wright’s stain, and Osgood and Ash- 
worth’s ® atlas was carefully followed. Every differential count was 
checked at least once, so that each recorded figure is based on a count 
of 200 cells.*° 


In all, 427 white cell counts and differential counts were done on 71 
persons, 15 of whom were controls. On the series of 56 patients, 76 counts 
were made during incubation, 196 during the exanthema and 79 dur- 
ing convalescence. Seventy-six determinations were made on the control 
group. The data were collected in the course of the ten weeks beginning 


7. Goldman, D.: Chickenpox with a Blood Picture Simulating That in 
Leukemia, Am. J. Dis. Child. 40:1282-1284 (Dec.) 1930. 

8. Holbrook, A. A.: The Coincidence of Chicken Pox and Lymphatic 
Leukemia: Report of a Case, New England J. Med. 216:598-603 (April 8) 1937. 
9. Osgood, E. E., and Ashworth, C. M.: Atlas of Hematology, San Francisco, 
J. W. Stacey, Inc., 1937. 

10. Miss Patricia Johnston assisted me in the collection of specimens of blood 
for white cell counts and differential counts. Miss Gerda Meier assisted in the 
counting. Photomicrographs were taken by Dr. Stephen S. Stack. 
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Oct. 31, 1939 and ending Jan. 5, 1940. The charts (figs. 1-11) are 
constructed, however, in terms of the duration of the disease, a five 
week span. 

Forty-four males and 27 females were studied. Students of Mil- 
waukee Country Day School numbered 39; other persons, 32. The age 
distribution was as follows: 


Age No of Cases Age No. of Cases Age No of Cases 
DM. vara s 1 terre 6 eee 2 
PES nioeskx 1 | SEAR 6 We FS es 1 
ee ee 7 oe 90. st 1 2 Ae et Ae 1 
ieee 7 +, Se eRe 9 | eee 1 
a Ee 3 fo See eee 6 OS wes akt 1 
Re 3 SPOR S eciss 3 i ee 1 
eer eee 10 ey ee 1 


Figure 1 represents every white cell count made in the 56 cases of 
chickenpox. A few specimens of blood were taken earlier than the 
eleventh day before the appearance of the rash and a few later than 
the eleventh day of convalescence. The counts made on these specimens 
are grouped under — 11 and + 11, respectively. The rest of the counts 
are recorded exactly according to their magnitude and to their time 
relation to the disease. The values for each day were averaged, so that a 
resultant curve could be drawn. It is apparent that the number of white 
cells tends to fall during the end of the incubation period, reaching a low 
point on the second and third days of the rash. Thereupon, the swing 
is promptly upward to the level characteristic of the early incubation 
period. The lowest count obtained was 2,900. 

In figure 2 is recorded each neutrophilic polymorphonuclear cell 
count, and in figure 3, the percentage of such cells in each sample of 
blood. The curve in the former is interesting on comparison with the 
trend brought out in figure 1. The polymorphonuclear cell count falls, 
of course, with the white cell count, but its recovery is on a much more 
gradual gradient. On the other hand, the curve for the total lymphocyte 
count (fig. 4) descends as leukopenia develops but recovers far quicker 
than that for the polymorphonuclear cells. This phenomenon can be 
demonstrated in another way by comparing the percentages of poly- 
morphonuclear neutrophils obtained in the differential count (fig. 3) 
with the total percentage of lymphocytes (fig. 5). Their resultant curves 
are shown together in figure 6. It is clear that the percentage of lympho- 
cytes rises sharply from the second to the fifth day of the rash, and the 
percentage of polymorphonuclear leukocytes falls proportionally. Since 
the average white cell count is normal on the fifth day (8,650 per cubic 
millimeter) and the percentage of lymphocytes is high (59), one must 
conclude that at that time there is both a relative and an absolute lympho- 
cytosis. 
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Fig. 1.—White cell counts in 56 cases of chickenpox. 
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Fig. 2.—Counts of neutrophilic polymorphonuclear leukocytes in 56 cases of 


chickenpox. 
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Fig. 3.—Percentage of neutrophilic polymorphonuclear leukocytes in 56 cases of 
chickenpox. 
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Fig. 4.—Lymphocyte counts 


in 56 cases 


of chickenpox. 
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As would be expected, young lymphocytes (fig. 7) do begin to appear 
in increasing numbess a day or two before the total lymphocyte count 
swings upward. The prolymphocytes attain marked prominence by the 
fifth day. Indeed, throughout the course of the rash both prolymphocytes 
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Fig. 5.—Percentage of lymphocytes in 56 cases of chickenpox. 
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Fig. 6.—Comparison of percentages of neutrophilic polymorphonuclear leuko- 
cytes and lymphocytes in 56 cases of chickenpox. 

















and lymphoblasts are more conspicuous than during the incubation 
period. 

Figure 8 shows the curve of the plasma cell counts, which is like the 
curve for prolymphocytes in figure 7. The plasma cells, however, reach 
their peak a day later. 








300 ARCHIVES OF INTERNAL MEDICINE 


The curve of the monocyte counts in figure 9 is just as indifferen 
as those for eosinophils and basophils would be, judging from the figures 
No significant rise in eosinophils was observed before or during the 
period of convalescence. 
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Fig. 7—Counts of prolymphocytes and lymphoblasts in 56 cases of chickenpox 
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Fig. 8—Counts of plasma cells in 56 cases of chickenpox. 


Figure 10 gives a composite picture of the curves from figures 1, 2, 
4,7,8and9. Thus, the significant blood counts, including some of their 
fractions, are summarized graphically. 

Figure 11, which typifies the kind of graph obtained for the control 
group, is the only one presented here. The data represent the total 
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number of lymphocytes, a fact which makes this curve comparable to 
that in figure 4. The only tendency regularly appearing in the 
determinations which were made on the controls was toward a horizontal 
line. 

During the incubation period in 16 cases of chickenpox, two or more 
determinations were made, of which the last came within three days of 
the breaking out of the rash. Thus, a basis for comparison existed, 
which furnished evidence in some instances that definite changes were 
occurring. In 5 cases there were an appreciable fall in the white cell 
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Fig. 9—Counts of monocytes in 56 cases of chickenpox. 


count to the neighborhood of 5,000 and a concomitant appearance of 
prolymphocytes to the extent of 2 to 4 per cent. In 4 other cases, besides 
a similar increase in immature lymphocytes, there was a fall in the per- 
centage of polymorphonuclear leukocytes and a rise in the percentage 
of lymphocytes. 

In the control group, similar surveys were possible in 14 of the 15 
cases. The counts running up to the second day of the expected period 
of eruption were included. In only 1 instance did the white cell count 
fall to the region of 5,000. But prolymphocytes in percentages of 2 to 4 
appeared in all 14 cases, and dislocation of the blood formula with a fall 
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in the percentage of polymorphonuclear leukocytes and a rise in the 
percentage of lymphocytes occurred eleven times. 

From these observations one must conclude that no regular significant 
changes in the blood picture occur in the late incubation period of 
chickenpox to indicate that the rash is about to break out. However, it 
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Fig. 10.—Comparison of counts of white cells, neutrophilic polymorphonuclear 
leukocytes, lymphocytes, monocytes, prolymphocytes, plasma cells and lympho- 
blasts in 56 cases of chickenpox. 


is my impression that a fall in the white cell count to 5,000 per cubic 
millimeter or less, principally at the expense of the neutrophilic poly- 
morphonuclear cells, combined with the appearance of immature lympho- 
cytes, does definitely herald the eruption in the small number of cases in 
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which this combination occurs. As the figures show, these features 
characteristically do not become full blown until the second to the fifth 
day of the rash. Indeed, in some instances there may be a delay beyond 
that point; in others, a premature appearance. 

The final distinguishing item in the blood formula of varicella is the 
plasmacytosis, which occurred in 50 per cent of the cases. The range of 
percentages of plasma cells in these differential counts was 2 to 8. Since 
appreciable numbers of plasma cells are known to occur in only a few 
conditions, such as multiple myeloma, plasmacytic leukemia, German 
measles and measles, it was surprising to encounter 2 patients in the 
control group of 15 who showed counts higher than 2 per cent. Results 
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Fig. 11—Lymphocyte counts for a control group of 15 supposedly nonimmune 
contacts in whom no visible evidences of chickenpox appeared. 


of studies of their blood are given in the table (cases 1 and 2). The first 
was a boy of 13 who was exposed to chickenpox on Nov. 9, 1939. On 
the third day of the period when his rash was expected to develop, the 
percentage of plasmacytes was 7. At the same time the percentage of 
polymorphonuclear cells was falling and the percentage of lymphocytes 
was rising, with immature cells present. There was, however, no leuko- 
penia. Nevertheless, the boy felt sick and suffered from the usual 
symptoms of a mild infection of the upper respiratory tract. The most 
likely explanation for this condition is that the patient had an abortive 
form of chickenpox, with the exanthema lacking. 

The second control patient (table, case 2) was a 4 year old girl in 
whom plasmacytes were prominent two days before the rash was due. 
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[hen, as in case 1, the polymorphonuclear cell count fell and the lympho- 
cytes increased, with young forms appearing. Though she was apparently 
as well as usual during the period when a rash was expected to develop, 
| can account for the blood changes only on the basis of reaction to the 
chickenpox virus. 

\nother control was a boy of 13, whose counts are presented in the 
table (case 3). In view of the changes occurring on Dec. 7, 1939 | 
believed the rash was going to develop. But this did not happen. I can 
only interpret the data as | have in the 2 previous instances. 

The table (case 4) also gives the figures obtained on a boy of 8, whose 
eruption appeared on Nov. 22, 1939. The low white cell count of 3,800, 
the fall in percentage of polymorphonuclear leukocytes to 20, the rise in 
percentage of lymphocytes to 68, with prolymphocytes and lymphoblasts 
in prominence, and the appearance of plasmacytes all made the picture 














Fig. 12.—Prolymphocytes from smears of blood taken from patients with 
chickenpox. A, cell in prophase stage of mitotic division, and B, cell probably 
undergoing mitotic division. 


typical. The data in the table (cases 5, 6 and 7) also indicate the usual 
findings in cases of chickenpox and represent, respectively, the cases of a 
girl of 13, a woman of 41 and a boy of 12. 

Emphasis has repeatedly been placed on the fact that immature 
lymphocytes enter the blood picture of varicella, especially during the 
early period of the rash. Not only are lymphoblasts frequently encoun- 
tered, but in addition one occasionally notes prolymphocytes undergoing 
mitotic division. Examples of the latter cells, so unusual in peripheral 
blood, are shown in figure 12. 

In view of this evidence for powerful stimulus to lymphocytic activity 
in chickenpox, one cannot be surprised on occasion to see leukemoid 
reactions in this disease. Furthermore, these observations make the 
association between chickenpox and lymphatic leukemia, alluded to in 


an introductory paragraph, seem somewhat less “coincidental.” Possibly 
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the effects of the virus are more causal than casual in the pathogenesis 
of the malignant condition. Recent articles in the literature are pertinent, 
Furth *' has said, “It is remarkable that a virus can be found in associa- 
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Fig. 13.—Plasmacytic and lymphocytic forms found in routine differential 
counts made on blood taken from patients with chickenpox. A, plasmacyte with 
two nuclei (amitotic division); B, proplasmacyte in early metaphase stage of 
mitosis; C, proplasmacyte with a long nucleus; D, typical plasmacyte; E, plasma- 
blast, and F, lymphoblast and monocyte for comparison. 


11. Furth, J., in Symposium on Blood and Blood-Forming Organs, Madison, 
Wis., The University of Wisconsin Press, 1939. 
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tion with almost all the strains of leukosis and sarcoma of birds that are 
readily transmissible.” Gerundo * has written, “The virus theory of the 
leukemias should receive more attention.” Taylor '* quoted Andrewes 
as follows: “There is no proof yet that a virus is concerned in the 
etiology of cancer in general. But there is evidence to make that idea 
worth very careful attention.” Since the chickenpox virus has not yet 
been identified and cultivated, there is no animal experimentation along 
the lines just suggested. 

Figure 13 includes interesting plasma cells found in smears of blood 
from patients with chickenpox. This disease offers an excellent oppor- 
tunity indeed for studying this type of cell. 


SUMMARY 


This study was made during an epidemic of chickenpox in Milwaukee 
County in the fall of 1939. The 56 patients and 15 controls were all 
quarantined in their homes. White cell counts and differential counts, 
done serially on each person, are presented graphically. 


The following significant tendencies are noted in the patients: 


1. The total white cell count falls during the end of the incubation 
period, reaches the lowest level on the second and third days of the rash 
and then rises to its former level. 


2. During the leukopenia, the percentage of polymorphonuclear cells 
falls and the percentage of lymphocytes rises, as lymphoblasts and pro- 
lymphocytes come into prominence. Among the latter, the mitotic figures 
which are occasionally seen attest further to the strong stimulus to 
lymphocytic activity which apparently accompanies chickenpox. 

3. An increase in plasma cells is also noteworthy early in the eruption 
stage, their portion of the total differential count sometimes reaching 6 to 
8 per cent. 


4. In some instances, several of the foregoing features may appear 
before the rash and thus may be of diagnostic value. 

The studies on the control group show the following tendencies : 

1. In the aggregate, the various plotted curves for total white blood 
cell counts and their fractions tend toward a horizontal line. 

2. In certain individual cases, a fall in the percentage of polymorpho- 
nuclear cells and a rise in the percentage of lymphocytes, with pro- 
lymphocytes increasing, occur at about the time the eruption is expected. 


12. Gerundo, M.: Acute Leukemia and Erythremia, J. Kansas M. Soc. 40: 
460-462 (Nov.) 1939. 

13. Taylor, G. W.: Cancer, New England J. Med. 221:779-783 (Nov. 16) 
1939, 
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CONCLUSIONS 

1. A drop in the total white blood cell count to 5,000 per cubi 
millimeter or less, principally at the expense of the neutrophilic poly 
morphonuclear cells, combined with the appearance of immature lympho- 
cytes and plasma cells constitutes the significant feature in the moving 
blood picture of chickenpox. When this combination is noted in the 
incubation period, the onset of the rash may be prophesied with fair 
accuracy. 

2. Sometimes when such forecasts are wrong, one may be dealing 
with cases of the abortive form. 

3. There is a striking lymphocytic reaction in chickenpox, which in 
susceptible persons may be decisive in producing lymphatic leukemia. 


711 Goldsmith Building. 





HEPATIC FUNCTION IN PATIENTS WITH 
AMYLOIDOSIS 


ARTHUR MARTIN TIBER, M.D. 7 
Associate Visiting Physician, Bellevue Hospital; Associate Attending 
Physician, Sydenham Hospital; Assistant Visiting Physician 
(Metabolic Service), Sea View Hospital 


ALEXANDER W. PEARLMAN, M.D. 
Resident Physician (Metabolic Service), Sea View Hospital 
AND 
SAMUEL E. COHEN, M.D. 

Resident Physician (Metabolic Service), Sea View Hospital 
NEW YORK 


The marked pathologic changes that occur when the liver is infil- 
trated with amyloid make functional studies of such an organ of more 
than academic interest. The paucity of reports in the literature is due 
to the uncertainty in clinical diagnosis and to the comparative lack of 
material, since in general hospitals amyloidosis is infrequently seen. 
We have attempted to surmount these difficulties by using the improved 
congo red absorption test’ to confirm the diagnosis and by conducting 


our studies at a large hospital for tuberculous patients (Sea View). 


SOURCE OF MATERIAL 


Patients who showed 100 per cent absorption of congo red dye from the blood 
stream at the end of one-half hour after the intravenous injection of 10 cc. were 
chosen for this study. Most patients presented albuminuria and cylindruria of 
varying degree, and a significant number had enlarged palpable livers and tuber- 
culous enterocolitis. The presence of an enlarged liver in these patients was 
considered evidence of amyloid infiltration, although the absence of hepatomegaly 
does not rule out the possibility of amyloid being present. Persistent complaints 
of abdominal symptoms in the presence of pulmonary tuberculosis were considered 
evidence for tuberculous enterocolitis. The degree of severity of constitutional 
symptoms was arbitrarily based on the presence of cough, expectoration, night 
sweats, appetite, loss of weight and elevations of temperature (table 1). 

As many as possible of the following indexes of hepatic function were deter- 
mined for each patient: icterus index, bromsulphalein absorption, galactose toler- 
ance, urinary urobilinogen excretion, Takata-Ara reaction, serum proteins, dextrose 
tolerance and blood constants. 


From the Metabolic Service of Sea View Hospital. 
1. Tiber, A. M.: Improved Congo Red Test, to be published. 
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ICTERUS INDEX 


\pproximately 30 patients with amyloidosis have been observed in 
the wards for a period of three months to a year, and in no case have 
we seen clinical jaundice develop. By the Meulengracht* technic, the 
icterus index for 12 patients studied was found to be within normal limits, 
that is, less than 6 (table 1). 

A review of the clinical records of 100 patients with amyloidosis on 
whom autopsy was performed revealed in only 1 case clinical jaundice 
of short duration and of acute onset. These findings are consistent with 
the observations of others that the incidence of icterus in amyloidosis 
is low. 

BROMSULPHALEIN ABSORPTION 

The bromsulphalein test, introduced in 1925 by Rosenthal and 
White,® has been generally accepted as the most satisfactory test of liver 
function in the absence of jaundice. Using a dose of 2 mg. of the dye 
per kilogram of body weight and taking specimens of blood at the end 
of five and of thirty minute periods, they found that in 30 normal controls 
none or only a trace of dye remained in the blood stream at the end 
of the half-hour period. MacDonald * showed that there is a definite 
curve of disappearance of the dye and that in 23 of 25 normal persons 
studied all of the dye had disappeared in eighteen minutes. 

Retention of the dye has been reported ® to occur in patients with 
such diversified diseases of the liver as cirrhosis, chronic atrophy, 
santi’s syndrome, hemochromatosis, chronic passive congestion, Pick- 
Concato disease, extensive fatty degeneration, amyloidosis and toxic or 
infectious hepatitis and in the recovery state of hepatogenous jaundice. 
jauman and Orr ® reported dye retention to be consistently associated 
with histologic evidence of damage to the liver. 

This excretory function of the liver was determined for 12 patients. 
The technic described by Rosenthal and White* was used. In 5 
instances the removal of the dye was complete at the end of the half- 
hour. In 5 a trace remained, and in 2 there was 5 per cent retention 

2. Meulengracht, E.: Die klinische Bedeutung der Untersuchung auf Gallen- 
farbstoff in Blutserum, Deutsches Arch. f. klin. Med. 132:285-300, 1920. 

3. Rosenthal, S. M., and White, E. C.: Clinical Application of Bromsulphalein 
Test ior Hepatic Function, J. A. M. A. 84:1112-1114 (April 11) 1925. 

4. MacDonald, D.: Bromsulphalein Test, Canad. M. A. J. 39:556-560 (Dec.) 
1938, 

5. Snell, A. M., and Magath, T. B.: The Use and Interpretation of Tests 
ior Liver Function: A Clinical Review, J. A. M. A. 110:167-174 (Jan. 15) 1938. 

6. Bauman, L., and Orr, L.: Bromsulphalein Test Checked with Liver 

Histology, New York State J. Med. 38:1161 (Sept. 1) 1938. 
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at the end of a half-hour (table 1). Weir’ has pointed out that in 
the absence of jaundice even slight retention of the dye (4 per cent) 
is significant and that the degree of retention parallels the degree of 
hepatic involvement. According to these criteria, it must be concluded 
that there was a minor degree of hepatic dysfunction in 2 of the 12 
patients studied. Both of them had hepatomegaly. 


GALACTOSE TOLERANCE 


A normal person can assimilate an oral dose of 40 Gm. of galactose 
without excreting in the urine more than 3 Gm. in the ensuing four 
to five hours.. This rate has been shown to be independent of age, sex 
or weight. The excretion of more than 3 Gm. in five hours is said to 
denote damage to the parenchyma of the liver... However, Banks and 
his co-workers * have pointed out that the reaction to this test is con- 
sistently negative in cases of biliary and portal cirrhosis, and Snell and 
Magath * stated that it has “no value whatever in cases in which the 
patients are not visibly jaundiced.” 

In 17 determinations the galactose tolerance of 16 patients with 
amyloidosis was entirely within normal limits. As extensive damage 
to the parenchyma is necessary before there is sufficient derangement of 
galactose metabolism to yield an abnormal result, these findings are 
congruous with the essentially normal icterus index and bromsulphalein 
retention values. 


URINARY EXCRETION OF UROBILINOGEN 


Through the action of bacteria, bile pigment in the intestine is trans- 
formed into urobilin, urobilinogen and stercobilin. Normally, a portion 
of the urobilinogen is absorbed and resynthesized by the liver and only 
a small amount is excreted in the urine. If the parenchyma of the liver 
is even slightly damaged "’ increased amounts of urobilinogen appear 

7. Weir, J. F.: Hepatitis: Some Forms Not Commonly Recognized, J. A 
M. A. 111:1356-1362 (Oct. 8) 1938. 

8. Bauer, R.: Unsere Kenntnisse tiber Leberfunktion und ihre Verwertung 
fiir die Klinik, Wien. klin. Wehnschr. 45:1577-1581 (Dec. 23) 1932. Shay, H., 
and Schloss, E.: Painless Jaundice: Its Differential Diagnosis by the Galactose 
Tolerance Test, J. A. M. A. 98:1433-1436 (April 23) 1932. Shay, H.; Schloss, 
E. M., and Beil, M. A.: Metabolism of Galactose, Arch. Int. Med. 47:391-402 
(March) 1931. 

9. Banks, B. M.; Sprague, P. H., and Snell, A. M.: Clinical Evaluation of 
the Galactose Tolerance Test, J. A. M. A. 100:1987-1993 (June 24) 1933. 

10. (a2) Watson, C. J.: Studies in Urobilinogen: Urobilinogen in Urine and 
Feces of Subjects Without Evidence of Disease of Liver or Biliary Tract, Arch 
Int. Med. 59:196-231 (Feb.) 1937. (b) Sparkman, R.: Studies in Urobilinogen: 
Simple and Rapid Method for Quantitative Determination of Urobilinogen in 
Single Specimens of Urine and Stool, ibid. 63:858-883 (May) 1939. 
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in the urine. When bile is absent from the intestinal tract, no uro- 
bilinogen is excreted, though the damage to the liver may be extensive. 
Jecause On exposure to the air urobilinogen is oxidized to urobilin, some 
workers ® convert urobilinogen into urobilin and then determine the 
amount of the latter. The use of fresh specimens of urine obviate 
the necessity for this procedure. Wallace and Diamond"! have shown 
that in dilutions up to 1:20 normal urine may give a positive reaction 
for urobilinogen. A positive reaction in higher dilution is considered 
definite evidence of damage to the liver. 

Fresh specimens of urine from 15 patients with amyloidosis were 
repeatedly examined by the Wallace-Diamond method with Ehrlich’s 
reagent (paradimethylaminobenzene ), and in no case was the reaction 
positive in a dilution greater than 1:10 (table 1). These results are 
consistent with the type of pathologic changes found in amyloidosis of 
the liver, as the urinary excretion of urobilinogen is strikingly increased 
in acute rather than in chronic degenerative diseases of the liver. When 
in the latter diseases excretion of urobilinogen is affected, the increase 
is slight.’* 

BLOOD SERUM PROTEINS 


Although there is difference of opinion '* as to the role of the liver 
in the production of the serum protein fractions, most investigators 
agree that in chronic diffuse parenchymatous disease of the liver the 
total proteins are reduced because of the lowering of the albumin 


fraction.'* Because the purpose of this study was to obtain data from 
patients with amyloidosis, we were obliged to use tuberculous persons. 


11. Wallace, G. B., and Diamond, J. S.: Significance of Urobilinogen in the 
Urine as a Test of Liver Function and a Simple Quantitative Method, Arch. 
Int. Med. 35:698-725 (June) 1925. 

12. Rosenberg, D. H.: Galactose and Urobilinogen Tests in the Differential 
Diagnosis of Obstrugtive and Hepatic Jaundice, Ann. Int. Med. 8:60-69 (July) 
1934. White, F. W.: Galactose Tolerance and Urobilinogen in Differential 
Diagnosis of Painless Jaundice, Am. J. Digest. Dis. & Nutrition 4:315-325 (July) 
1937. Watson,.19@ 

13. (a) Kerr, W. J.; Hurwitz, S. H., and Whipple, G. H.: Regeneration of 
Blood Serum Proteins: II. Influence of Diet upon Curve of Protein Regeneration 
Following Plasma Depletion, Am. J. Physiol. 47:370-378 (Dec.) 1918; IIL. Liver 
Injury Alone: Liver Injury and Plasma Depletion: The Eck Fistuia Combined 
with Plasma Depletion, ibid. 47:379-392 (Dec.) 1918 (6) Hulman, R. L.; 
Mahoney, E. B., and Whipple, G. H.: Blood Plasma Protein Given by Vein 
Utilized in Body Metabolism: II. A Dynamic Equilibrium Between Plasma and 
Tissue Proteins, J. Exper. Med. 59:269-282 (March) 1934. (c) Peters, J. P., 
and Eisenman, A. J.: The Serum Proteins in Disease Not Primarily Affecting 
the Cardio-Vascular System or Kidneys, Am. J. M. Sc. 186:808-833 (Dec.) 1933. 

14. Myers, W. K., and Keefer, C. S.: Relation of Plasma Proteins to Ascites 
and Edema in Cirrhosis of the Liver, Arch. Int. Med. 55:349-359 (March) 1935. 
Snell and Magath.5 
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Since tuberculosis ** per se may cause an increase in the concentratior 
of globulin, the blood serum protein fractions were determined for 30 
patients with chronic tuberculosis but without amyloidosis, in order t 
find the range of values in persons with this disease at our institutior 
These findings (table 2) are at slight variance from those reported ir 
the literature. The total protein concentration was normal (6.0 to 7.2 
Gm. per hundred cubic centimeters); the globulin levels were in the 
upper normal range (2.0 to 2.7 Gm. per hundred cubic centimeters), 
while the albumin levels were slightly reduced (3.5 to 5.1 Gm. per 
hundred cubic centimeters). The average albumin concentration was 
4.2 Gm. per hundred cubic centimeters. 

Repeated determinations of blood serum proteins were carried out 
on 31 patients with chronic pulmonary tuberculosis and clinically proved 


Tas_e 2.—Range of Values for Serum Proteins in Cases of Chronic 
Pulmonary Tuberculosis 








Total 

Author’s Proteins, Albumin, Globulin, 

Series, Gm. per Gm. per Gm. per 
Cases 100 Ce. 100 Ce, 100 Ce 
No fluid in chest, no edema and no ascites.... ll 6.3-7.1 3.7-4.8 2.2 - 2.7 
isn cent ruebene sonsvedeastWeescess 7 6.0-7.2 3.7 - 5.1 2.0 - 2. 

Suppuration of bone... aaa 12 62-71 3.5 - 5.0 20-2 

Bi baie bc iwnes sevidh psbasee doko 30 6.0- 7.2 3.5-5.1 2.0 - 2.7 
Eichelberger and McCluskey’s series..................... 78-84 4.2-4.7 2.6 - 3.6 
14-34 


TOMS DOE MOTMNAT POTN. oios onc a cnccccvesccsdvvcdacces 6.0 - 8.0 4.0 - 6.0 


amyloidosis, as indicated in table 3. The total protein levels ranged 
from 5.0 to 8.0 Gm. per hundred cubic centimeters, the albumin from 
2.4 to 4.8 Gm. and the globulin from 1.7 to 4.6 Gm. The average 
albumin concentration was 3.6 Gm. per hundred cubic centimeters. 
further analysis of these data reveals that in 10 cases the total serum 
protein concentration was below 6 Gm. per hundred cubic centimeters 
and in 18 there was a significant reduction in the albumin fraction, to 
below 3.5 Gm. In 7 of the latter group the diagnosis of amyloidosis 
was clinically established prior to the onset of albuminuria, and thus 
an opportunity was afforded us to study the serum protein partition in 
the absence of proteinuria. Table 4 shows that the total protein levels 
in these cases ranged from 6 to 7 Gm. per hundred cubic centimeters, 
the albumin from 2.4 to 4.6 Gm. and the globulin from 1.7 to 3.3 Gm. 


15. Eichelberger, L., and McCluskey, K. L.: Chemical Studies in Tuber- 
culosis: Plasma Proteins, Cholesterol and Corpuscle Volume, Arch. Int. Med 
40:831-839 (Dec.) 1927. Wiener, H. J., and Wiener, R. E.: Plasma Proteins 
ibid. 46:236-265 (Aug.) 1930. Peters and Eisenman.1%¢ 
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in 4 the albumin concentration was less than 3.5 Gm. per hundred cubic 
centimeters. Thus, the reduction in the levels of serum albumin and 
tal serum protein is not entirely dependent on the urinary loss of 


laBLeE 3.—Range of Values for Blood Serum Proteins in Cases of Amyloidosis 














Total Proteins, Albumin, Globulin, Albumin /Globulin 
Case Gm. per 100 Ce. Gm. per 100 Ce Gm. per 100 Ce Ratio 
Le ctrepeecoeads viveenseen 5.8-7.0 3.0 - 4.6 2.4-2.8 11-18 
2 ove coos 5.6 - 6.5 3.0-3.9 2.6 - 2.6 12-15 
javeevwavrwakee 6.7 -7.2 4.3-4.5 2.2-32 13-20 
4, sccusavebavunseeteie 59-71 3.0 - 4.5 26-29 1.1- 1.7 
) 6.2-64 3.7-3.8 2.5-26 14-15 
pepawehwaseteods 6.2 - 6.7 36-44 2.3 - 2.6 14-20 
7 ‘ pa duwsdeiee 60-65 3.4-41 2.4-2.6 13-1.7 
Oo cas ectMgk deen ticheon 6.6-7.0 39-46 24-46 14-20 
Dccesbhiade pp barevas< 61 3.7 24 15 
0 Keune bubinedkisa-eate 58-69 3.0-4.7 2.2 - 2.7 1i- 21 
Ll. . << idan déaeeebenceannen 66-71 41-48 2.3 - 2.5 1.6- 2.1 
DD. o0250s0sdbtaenatiacdete 52-64 2.6 - 3.2 26-32 10-10 
wae awe 5.8- 8.0 2.4-4.1 17-34 08-23 
4 6.3 -7.0 3.3 - 3.9 2.4-3.2 11-16 
6 Gaak dave ddakpe’s 7.0 41 2.3 1.7 
fw vivedutennsebaaen 5.0 - 7.2 2.4-3.5 2.3-2.8 11-1 
IG, icuchubventeeewdecavad 6.4 - 6.6 4.0 2.4- 2.6 15-16 
1. cevateneeae 6.3-7.0 3.7 - 4.5 2.1-2.6 1 Lf 
See rR 66-75 4.0-46 23-26 16-20 
5.9 -6.2 3.0 - 34 26-29 11-14 
iiasdsusbes Geese 6.0 34 2.6 1 
Bhindi cincvndoensaaeevenes 5.3 2.7 2.6 1.1 
Dicv ct agents (odabeeteuckes 6.1 3.1 28 1.1 
BEBack suv dy venesdeséuetes 6.0 29 3.1 09 
Rice cn Pbabees pebveseuses 6.8 4.0 2.5 16 
__ Sa er 6.4 4.0 24 1.6 
Bidholgdsssvadwet wees 6.0 - 6.6 34-4 2.3 -2.6 lL 
Mbkeseuhsaddeusseaeeasas 6.0 i4 2.6 13 
RP eccckstesineattetsessss 6.0 -6.8 32-44 24-28 12-18 
bn ictarnes eurtnscavkas 5.8 - 6.0 2.9 3 2.2 - 2.9 10-15 
\ ey 6.2 3.7 2.5 1.5 
31 cases.... hae 5.0 - 8.0 ry? 4.8 1.7-4.6 0.8 - 2.3 
10 below 6 24 below 4 5 above 3 


18 below 3.5 


Taste 4.—Range of Values for Blood Serum Proteins in Cases of Amyloidosis 
without Albuminuria 











Total Proteins, Albumin, Globulin, Albumin /Globulin 
Case Gm. per 100Ce. Gm. peri00Ce. Gm. per 100 Ce. Ratio 
Bia duvcktunanedvaehane a6 6.7 4.5 2.2 ey 
Usnvchstiecéoushoeervaede 6.0 - 6.5 3.4-4.1 24-26 1s 
DB. cvctisouad hathes b4aere 6.6-7.0 3.9- 4.6 2.4-2.7 14- 20 
9S. .c cid gdioueset sean asa 6.2 -6.3 24-40 1.7 - 3. 08-2 
l4.. 7.0 3.3 3.2 1.0 
.. 70 4 1 2.3 17 
A6 61 31 2.8 1.1 
6.0-7.0 “24-46 L7-3.3 OR - 2.3 
5 below 4 2 above 8 


4 below 3.5 


albumin. It was likewise unrelated to any dietary factors, since all 
patients in both groups received a high protein diet that was well tol- 
erated. As the decrease in the serum concentration of albumin and total 
proteins cannot be ascribed to chronic tuberculosis per se, to proteinuria 
or to malnutrition, we may conclude that such changes are the result of a 
diffuse hepatic injury secondary to the deposition of amyloid. 
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The range of fibrinogen concentration was approximately the same 
among both the patients with amyloidosis and those without amyloidosis, 
i. e., 0.2 to 0.7 Gm. per hundred cubic centimeters. The average for 
both groups was 0.41 Gm. The increase observed in most cases was 
consistent with the state of the chronic infection. The number of 
patients studied was insufficient to permit evaluation of the results. 


TAKATA-ARA REACTION 

The Takata-Ara reaction was originally introduced by Takata '* in 
1925 as an aid in the differential diagnosis of lobar pneumonia and 
bronchopneumonia. Later he and Ara ™ applied it to cerebrospinal fluid 
to differentiate bacterial from syphilitic meningitis. In 1930 Jezler ** 
employed the test in the study of parenchymatous diseases of the liver. 
At first it was felt that the Takata-Ara reaction was specific for cirrhosis 
of the liver, but it has been found positive in a large variety of hepatic 
diseases. The numerous attempts to correlate this reaction with other 
tests of liver function have so far met with failure.’® Snell and 
Magath ® found that about half of their patients with hepatic disease 
gave a positive reaction but pointed out that a large number of positive 
results were obtained when no other evidence of hepatic disease was 
found. Kirk *° expressed the belief that “the Takata-Ara reaction is 
likely to be positive in any disease within which the globulin level is 
elevated,” while Gros *' confirmed the opinion that the results of the test 
depended on the reversal of the albumin-globulin ratio in favor of the 


globulin. 





16. Takata, M.: Ueber eine kolloidchemische Sero-Diagnostik der Lungenent- 
zindung, Far East. A. Trop. Med., Tr. Sixth Cong. 1:693-699, 1925. 

17. Takata, M., and Ara, K.: Ueber eine neue kolloidchemische Liquorreaktion 
und ihre practischen Ergebnisse, Far East. A. Trop. Med., Tr. Sixth Cong. 1:667- 
671, 1925. 

18. Jezler, A.: Die Takatasche Kolloidreaktion in serum und KOrperfliissig- 
keiten und ihre Beziehungen zu St6érungen des Eiweisstoffwechsels der Leber, 
Ztschr. f. klin. Med. 114:379-756, 1930. 

19. Schindel, L., and Barth, E.: Die Bedeutung der Takata Reaktion fiir die 
Diagnose der Leberkrankungen in ihrem Verhaltnis zur Galaktose und Bilirubin- 
Belastung, Klin. Wehnschr. 13:1332-1335 (Sept. 15); 1335-1339 (Sept. 22) 1934. 
Magath, T. B.: The Takata-Ara Test of Liver Function, Proc. Staff Meet., 
Mayo Clin. 10:493-496 (July 31) 1935. Heath, C., and King, E.: The Takata- 
Ara Test in the Diagnosis of Liver Disease, New England J. Med. 221:1077- 
1081 (Dec. 13) 1934. Regins, A. B.: The Value of the Takata-Ara Reaction 
as a Diagnostic and Prognostic Aid in Cirrhosis of the Liver, J. Lab. & Clin. 
Med. 20:902-913 (June) 1935. Chasnoff, J., and Solomon, S.: Takata-Ara Reac- 
tion: I. Clinical Significance, ibid. 28:887-894 (June) 1938. 

20. Kirk, R. C.: The Takata-Ara Test and Its Relation to Cirrhosis of the 
Liver, J. A. M. A. 107:1354-1357 (Oct. 24) 1936. 

21. Gros, W.: Das Bluteiweissbild und seine Bedeutung fiir den Mechanismus 
der Takata-Reaction, Ztschr. f. d. ges. exper. Med. 101:519-551, 1937. 
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Simultaneous determination of the protein fractions and the Takata- 
\ra reaction were made in 30 instances for 16 patients with amyloidosis. 
The results (table 5) in general are similar to those reported by Taran 
and Lipstein ** for another group of patients from our hospital. The 
reaction was positive on the first determination in 7 instances and 
persistently negative in 2. In 7 the reaction was first negative but 
subsequently became positive and remained so in later determinations. 


TaBL_E 5.—Relation of Takata-Ara Reaction to Blood Serum Proteins 








Total Proteins, Albumin, Globulin, Albumin 
Takata-Ara Gm. per Gm. per Gm. per Globulin 

CORSE. ccc cccccccceccesscienecesc Reaction 100 Ce. 100 Ce 100 Ce. Ratio 
bin s'cvittes chess aseonD AbRanees + 58 3.0 2.8 1 
O. cesccateossusypescertamtesss + 6.5 3.9 2.6 15 
ocechabhvecctag hanes 0 6.7 4.5 2.2 2.0 
} 7.2 4.0 3.2 1.3 
B. nkacsetswatsaamaekbessee die 0 7.1 45 2.6 17 
+ 6.7 3.9 2.8 14 
B ctivsespusessscdadsavesi ene 0 6.7 44 23 19 
0 63 3.9 24 1.6 
+ 6.2 3.6 2.6 14 
Doccwheh edict eke eksed seenen's + 6.0 3.4 2.6 1.3 
BBi cee dvicseas ses cpivosentssos + 6.3 3.2 3.2 1.0 
Mai ckkvccocsees Sener staons 0 7.0 3.1 2.9 14 
0 5.8 3.4 2.4 14 
0 6.2 3.5 2.7 1.3 
+ 62 3.6 2.6 14 
+ 6.2 3.5 2.7 13 
+ 61 3.5 2.6 14 
BE dai oN Mite hidndowrneeeas + 64 3.8 2.6 1.5 
Fi denepccpascctcvheteseheudaes 0 6.2 3.6 2.6 14 
+ 5.5 3.2 2.3 14 
+ 64 4.0 24 1.7 
BD: ekidtns beccdeunnccabsedbens + 5.3 2.7 2.6 10 
We ictvcdineneedtsdcedebetecs ee 0 6.4 4.0 24 1.7 
BUPi adnan sg cssipheesdestemncve 0 6.5 4.1 2.4 1.7 
0 6.6 4 2.3 1.8 
+ 6.0 3.4 2.6 13 
BOR vce sddbey 600s es Saquned cies 0 68 4.6 2.2 2.1 
4.2 3.5 2.7 1.3 
Da keds hk saedonaseoeGeKaseen'’s 0 5.8 3.3 25 13 
SR vec eNDinhdewtnn tevbonst ches ~ 6.2 3.7 2.5 1.5 





The albumin concentration was generally lowered; the globulin level 
was in the higher range of normal, and the albumin-globulin ratio was 
lowered. In 2 cases in which a negative and then a positive reaction was 
obtained, the change to positivity occurred with no appreciable alteration 
of the protein partition. The Takata-Ara reaction is positive as often 
with amyloidosis as with cirrhosis of the liver and is of no value in 
differential diagnosis. Its validity as a test of hepatic function is 


questioned. 


22. Taran, A., and Lipstein, S.: Takata-Ara Reaction in Amyloidosis, J. Lab. 
& Clin. Med. 24:479-484 (Feb.) 1939. 
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DEXTROSE TOLERANCE 


Mann and Magath’s ** experimentally established fact that one oj 
the most important functions of the liver is the maintenance of a normal 
blood sugar level has been clinically confirmed by the finding of hypo- 
glycemia in patients with diffuse parenchymal damage of the liver.** 
Because of the great reserve capacity of the liver, some ** question the 
sensitivity of the dextrose tolerance determination as a test of liver 
function. Recent reports,?* however, indicate that it is of value. 

The normal configuration of the dextrose tolerance curve and the 
variations due to impaired utilization of sugar are well known. After 
administration of an adequate amount of dextrose (100 Gm.) by mouth, 
the glycemic peak is reached in twenty to forty minutes ** and returns 
to the fasting level by the end of the second hour. When carbohydrate 
metabolism is impaired the peak is higher; it is reached by the end of 


23. Mann, F. C.: Studies in the Physiology of the Liver: I. Technic and 
General Effects of Removal, Am. J. M. Sc. 161:37-42 (Jan.) 1921. Mann, F. C., 
and McGath, T. B.: The Effect of Removal of the Liver on the Blood Sugar 
Level, Arch. Int. Med. 30:73-84 (July) 1922. Mann, F. C.: Effects of Com- 
plete and Partial Removal of the Liver, Medicine 6:419-511 (Dec.) 1927. 

24. Minot, A. S., and Cutler, J. T.: Guanidine Retention and Calcium Reserve 
as Antagonistic Factors in Carbon Tetrachloride and Chloroform Poisoning, 
J. Clin. Investigation 6:369-402 (Dec.) 1928. Wilder, R. M., in discussion on 
Howard, C. P.: Incidence and Clinical Diagnosis of Acute Yellow Atrophy of 
the Liver, Tr. A. Am. Physicians 42:141-163, 1927. Cross, J. B., and Black- 
ford, L. M.: Fatal Hepatogenic Hypoglycemia Following New Arsphenamine, 
J. A. M. A. 94:1739-1743 (May 31) 1930. Joseph, H.: Spontaneous Hypo- 
glycemia in Childhood, Am. J. Dis. Child. 38:346-357 (Oct.) 1929. Nadler, 
W. H., and Wolfer, J. A.: Hepatogenic Hypoglycemia Associated with Primary 
Liver Cell Carcinoma, Arch. Int. Med. 44:700-711 (Nov.) 1929. Crawford, 
W. H.: Hypoglycemia with Coma in a Case of Primary Carcinoma of the 
Liver, Am. J. M. Sc. 181:496-502 (April) 1831. McIntosh, R.: Acute Phos- 
phorus Poisoning: Report of Case with Recovery, Am. J. Dis. Child. 34:595-602 
(Oct.) 1927. Judd, E. S.; Kepler, E. J., and Rynearson, E. H.: Spontaneous 
Hypoglycemia: Two Cases with Fatty Metamorphosis of the Liver, Am. J. Surg. 
24: 345-363 (May) 1934. Moore, H.; O’Farrell, W. R., and Headon, M. F.: 
Spontaneous Hypoglycemia Associated with Hepatitis, Brit. M. J. 1:225-227 
(Feb. 10) 1934. 

25. Snell and Magath.5 Weir.’ 

26. Coller, F. A., and Jackson, H. C.: Surgical Aspects of Hypoglycemia 
Associated with Damage to the Liver, J. A. M. A. 112:128-134 (Jan. 14) 1939. 
Lande, H., and Pollack, H.: Hyperglycemia and Glycosuria Associated with 
Disease of Biliary Tract, Arch. Int. Med. 56:1097-1109 (Dec.) 1935. 

27. Mosenthal, H. O.: The Interpretation of Sugar Tolerance Tests, M. Clin 
North America 9:549-574 (Nov.) 1925. Peters, J. P., and Van Slyke, D. D.: 
Quantitative Clinical Chemistry, Baltimore, Williams & Wilkins Company, 1932, 
vol. 1. Watson, B. A.: Normal Glucose Tolerance Tests, J. Lab. & Clin. Med. 23: 
364-369 (Jan.) 1938. 














TIBER ET AL—HEPATIC FUNCTION IN AMYLOIDOSIS 319 


the second hour, and the return to the fasting level is delayed until the 
end of the third or fourth hour. 

One hundred grams of dextrose in black coffee was administered to 
each of 16 chronically tuberculous patients with clinically proved 
amyloidosis after an overnight fast. Blood sugar determinations were 
made by the Folin-Wu method on the specimens obtained during fasting 
and on those obtained every half-hour for two and a half hours after 
the sugar solution was consumed. Tolerance curves were similarly 
obtained for 13 tuberculous patients with no evidence of amyloid disease 
who served as controls. The results in this group were entirely within 
normal limits. This is contrary to the contention of some workers * 
that pulmonary tuberculosis per se causes a decrease in carbohydrate 
tolerance. 

Table 6 summarizes the data for both groups of patients. The 
values for fasting blood sugar of all but 1 of the patients were in the 
normal range, of 60 to 100 mg. per hundred cubic centimeters. There 
was a definite abnormality of the curves of 10 of the patients with 
amyloidosis, while 6 had curves within normal limits. These data are 
plotted in the chart. The shaded area represents the limits of the curves 
for normal persons, and the clear area bounded by the joined circles 
shows the limits of the curves for patients with amyloidosis. Abnormal 
tolerance is evidenced by the prolongation of the period of hyperglycemia, 
by the tendency for the peak to occur at a later time interval than might 
be normally expected and by the failure of the blood sugar to return to 
a level of 120 mg. by the end of two and one-half hours. 

Decreased dextrose tolerance has been reported to occur in a 
number of conditions, among them obesity, diabetes mellitus, hyper- 
thyroidism, toxemia, acute infection and diffuse parenchymatous disease 
of the liver. There was not any obese patient in our group, nor did any 
patient at any time manifest symptoms or signs of hyperthyroidism or 
diabetes mellitus. Postprandial glycosuria was frequently tested for but 
was never found. It has been established experimentally and clinically *° 
that toxemia and acute infections diminish carbohydrate metabolism. 


28. Dalto, A.: La glucemia en relacién con la eritrosedimentacién en tuber- 
ulosis pulmonar, Prensa méd. argent. 24:859-879 (April 28) 1937. Silveira, J., 
and de Figueiredo, J.: A glicemia nos tuberculosos pulmonares, Bahia med. 
9:103-106 (June) 1938. Banks, Sprague and Snell.® 

29. Williams, J. L., and Dick, G. F.: Decrease Dextrose Tolerance in Acute 
Infectious Diseases, Arch. Int. Med. 50:801-818 (Dec.) 1932. Soskin, S.; Allweiss, 
M. D., and Mirsky, I. A.: Interpretation of Abnormal Glucose Tolerance Curves 
Occurring in Toxemia in Terms of Liver Function, ibid. 56:927-934 (Nov.) 1935. 
Sweeney, J. S., and Lackey, R. W.: Effect of Toxemia on Tolerance for Dextrose, 
ibid. 41:257-263 (Feb.) 1928. Sweeney, J. S.: Effect of Toxemia on Tolerance of 
Glucose and on Action of Insulin, ibid. 41:420-427 (March) 1928. Sweeney, J. S.; 
Barshop, N., and LoBello, L. C.: Effect of Toxemia on Tolerance and Action of 
Insulin, ibid. 58:689-698 (May) 1934. 
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Dextrose tolerance curves for normal persons and for patients with amyloidosis. 
The shaded area denotes the limits of the curves for normal persons. The area 
bounded by the joined circles indicates the limits of the curves for patients with 
amyloidosis. 


In pulmonary tuberculosis, however, persistently normal values for 
fasting blood sugar have been noted.*®° Kramer ** studied 100 patients 


30. Bilbao Lumbreras, R., and Franco Morante, A.: Colesterinemia y glicemia 
en los enfermos tuberculosos, Arch. de med., cir. y especialid. 37:1365-1373 (Dec. 
15) 1924. Mazzetti, M.: L’equilibrio glicemico a digiuno nella tuberculosi pol- 
monare cronica, Tuberculosi 29:245-258 (July) 1937. 

31. Kramer, D. W.: Glucose Tolerance Curves in Pulmonary Tuberculosis, 
J. Lab. & Clin. Med. 18:1212-1220 (Sept.) 1933. 
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with chronic tuberculosis by means of the dextrose tolerance test, using 
the technic previously described in this report, and concluded that the 
tendency in tuberculosis is toward an increased rather than a decreased 
tolerance. This is in agreement with the findings in our control group. 

Coller and Troost ** were able to produce high plateau curves, 
similar to those found in patients with diabetes mellitus, after experi- 
mental hepatic damage. Clinically they observed this type of curve in 
patients with various diffuse degenerate and destructive diseases of the 
liver. Conn and his co-workers ** found diminished carbohydrate 
tolerance, due to impaired glycogenesis, in chronic infectious hepatitis 
and also demonstrated impaired glycogenolysis by producing hypo- 
glycemia on restricted carbohydrate intake. While no effort was made 
to study the glycolytic function in our patients, low fasting sugar levels 
have been observed. 

It was not possible to correlate abnormal tolerance with age, sex, 
state of nutrition or presence of tuberculous enterocolitis or nephrosis. 
Difficulty of early diagnosis makes it impossible to be certain of the 
duration of amyloid disease in any single case. The extent of pathologic 
involvement is likewise not known. The wide fluctuation of the fasting 
and postprandial levels of blood sugar and the prolonged plateau nature 
of the curve point to hepatic dysfunction as a possible source of the 
abnormality. 

BLOOD CONSTANTS 

Hematocrit studies reveal that a hyperchromic macrocytic anemia, 
similar in some respects to pernicious anemia, is a frequent accompani- 
ment of diffuse hepatic damage.** A satisfactory explanation for this 
picture is lacking. In pernicious anemia, the significant defect is an 
inability to carry out some essential step in gastric digestion, and thus 
the lack of a substance which the normal person can derive from ingested 
food produces the clinical syndrome. Meulengracht *° advanced the 





2. Coller, F. A., and Troost, F. L.: Glucose Tolerance and Hepatic Damage, 
Ann. Surg. 90:781-793 (Oct.) 1929. 

33. Conn, J. W.; Newburgh, L. H.; Johnston, M. W., and Sheldon, J. M.: 
Study of the Deranged Carbohydrate Metabolism in Chronic Infectious Hepatitis, 
Arch. Int. Med. 62:765-782 (Nov.) 1938. 

34. Wintrobe, M. M., and Shumacker, H. B.: The Occurrence of Macro- 
cytic Anemia in Association with Disorder of the Liver, Bull. Johns Hopkins 
Hosp. 52:387-407 (June) 1933. Goldhamer, S. M.: Liver Extract Therapy in 
Cirrhosis of the Liver, Arch. Int. Med. 53:54-57 (Jan.) 1934. Cheney, G.: The 
Morphology of the Erythrocytes in Cirrhosis and Other Disorders of the Liver, 
California & West. Med. 39:90 (Aug.) 1933. Higgins, G. M., and Stasney, J.: 
Macrocytic Anemia in Experimental Cirrhosis, Proc. Staff Meet., Mayo Clin. 
10:429-432 (July 3) 1935. 

35. Meulengracht, E.: Der chronische hereditare hamolytische Ikterus, Leipzig, 
W. Klinkhardt, 1922, p. 27. 
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hypothesis that swelling of erythrocytes due to alteration in blood 
plasma and osmotic pressure is the cause of these changes. Rosenberg 
and Walters “ rejected this explanation and agreed with Capps *" that 
such changes are probably due to abnormal red cell development and 
like Wintrobe ** expressed the belief that this results from deficient 
storage or utilization of the necessary hematopoietic principle. Schiff 
and his associates,*’ however, offered proof that the diseased liver does 
contain the specific hemopoietic substance and suggested that the cause 
of macrocytosis is not a failure of storage. Yet the association of this 
hematologic picture with hepatic disease is so characteristic that when 
it occurs in the presence of free hydrochloric acid in the stomach son 
investigators *° believe it is confirmatory evidence of hepatic damage 

The blood constants of 18 patients with amyloidosis were studied. 
The method used was as follows: Approximately 10 cc. of venous 
blood was withdrawn from the antecubital vein without stasis. Half 
of the blood was added to a known amount of a 1.1. per cent solution 
of potassium oxalate in the proportion of 5 parts of blood to 1 part of 
solution. The exact amount of blood was calculated from the total 
volume in the accurately calibrated centrifuge tube. The mixture was 
immediately centrifuged for thirty minutes at 3,000 revolutions per 
minute, and the packed red cell volume was recorded. The remaining 
5 cc. of blood was prevented from clotting by the addition of a few 
crystals of potassium oxalate and was used for repeated counts of red 
cells, colorimetric determination of hemoglobin (Hellige-wedge) and 
enumeration of reticulocytes (brilliant cresol blue). 

A summary of the findings is shown in table 7. Twelve of the 18 
patients showed macrocytosis, as indicated by mean corpuscular volumes, 
which ranged from 97 to 127 cubic microns. Five had normocytosis 
and only 1 microcytosis. In 12 cases the red cell count was below 
normal, and in the remaining 6 it was 4,500,000 or above. In only 
2 instances, however, was the count below 3,000,000, a fact indicating 
that a marked degree of. anemia is not common in patients with 
amyloidosis. Of the 12 patients exhibiting macrocytosis, 6 had a slightly 
increased color index and mean corpuscular hemoglobin, while 6 had 
values in the normal range. The patients with no macrocytosis showed 


36. Rosenberg, D. H., and Walters, A.: Macrocytic Anemia in Liver Disease, 
Particularly Cirrhosis, Am. J. M. Sc. 192:86-97 (July) 1936. 

37. Capps, J. A.: A Study of Volume Index: Observations upon the Volume 
of Erythrocytes in Various Disease Conditions, J. M. Research 10:367-401, 1903. 

38. Wintrobe, M. M.: Relation of Disease of the Liver to Anemia, Arch 
Int. Med. 57:289-306 (Feb.) 1936. 

39. Schiff, L.; Rich, M. L., and Simon, S. D.: The “Haemopoietic Principle” 
in the Diseased Human Liver, Am. J. M. Sc. 196:313-321 (Sept.) 1938. 

40. Van Duyn, J.: Macrocytic Anemia in Disease of the Liver, Arch. Int. 
Med. 52:839-851 (Dec.) 1933. Snell and Magath.5 
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a normocytic normochromic blood picture. All of the patients had an 
initial reticulocyte percentage ranging from 0.2 to 3. The peripheral 
smear gave evidence of active erythropoiesis in every case. 

The reticulocyte response to liver extract was studied for 10 patients 
with initial macrocytosis and for 5 with normocytosis, without regard 
for the red cell level. Two cubic centimeters of concentrated liver 
extract *' was injected intramuscularly every third day and the reticulo- 
cyte count made simultaneously. The degree of reticulocytosis to be 
expected in any single case depends on the initial reticulocyte level at the 
time therapy is started. At a level of 3,000,000 red cells the response is 


Tas_eE 7.—Blood Constants in Cases of Amyloidosis 








Volume Mean Maxi- 

of Red Hemoglobin Corpus- Mean Retic mum 

Red Blood Concentration cular Corpus- ulo-_ Rise in 

Liver Blood Cells, -———~———— Hemo- cular cytes, Reticulo- 
Edge Cells, Millions Per- globin, Volume, Per- cytes, 


Case Pal- Oe. per per 3m. per cent- Micro- Color Cu. cent- Percent- 
No. Sex pable* 100 Ce. Cu.Mm. 100Ce. age grams Index Microns age age 


Normal male....... ee 16.7 100 27-32 1.0 BOE 0.5-2 
female..... 37-47 
1 M 4F 38.5 4,100,000 9.5 7 23.0 0.7 oF 03 2.1 
2 M 4FP 37.0 3,000,000 10.7 6 36.0 10 119 18 2.1 
3 M OM 43.0 8,700,000 13.5 81 37.0 11 116 09 16 
4 M 5F 37.2 3,500,000 9.5 57 27.2 08 1077 02 e 
5 M 3F 46.3 3,800,000 13.7 &3 36.0 11 121 08 3.5 
6 M iF 39.6 3,200,000 10.7 65 33.3 10 123 0.2 12 
9 M Not 38.6 4,500,000 10.5 63 30.7 0.7 86 05 4.0 
palpable 
1 F 2F 34.6 3,900,000 11.0 6 28.0 08 89 0.5 24 
13 M CM 49.6 6,100,000 15.0 90 24.2 0.9 80 0.2 - 
4 6F 4F 45.0 4,500,000 14.0 S 31.0 0.9 100 1.0 2.0 
18 M 4F 45.6 4,800,000 13.2 80 26.6 08 92 02 16 
19 M 4F 40.9 5,300,000 11.0 67 27.2 0.6 7 on ons 
20 M 3F 33.7 2,600,000 79 42 26.9 08 127 0.4 8.0 
a2 x sm 47.0 4,000,000 115 6 29.0 0.9 117 10 4.0 
22 M 4F 25.0 2,400,000 8.5 50 35.4 10 104 0.8 46 
23 M 1F 49.4 4,700,000 14.2 86 30.0 09 108 03 2.7 
24 F 1F 40.8 3,600,000 12.7 V7 35.0 1.0 113 3.0 3.8 
25 F 1F 36.2 3,700,900 12.0 72 32.0 0.9 7 1.0 2.8 


* The following abbreviations are used: F, fingerbreadths, and C M, costal margin. 





slight and variable, and the percentage may reach about 4. At a level of 
2,500,000 red cells about 7 is considered adequate, and at a level of 
2,000,000 red cells it should be about 12.** The peak of reticulocytosis 
is generally reached at the fifth to the ninth day and is completed in 
three weeks. 

The response in all but 2 patients was variable and uncertain. This 
may be related to the relatively high initial red cell level in these patients. 
In the 2 just mentioned, the initial level of red cells was 2,400,000 and 





41. Lederle concentrated liver extract, 15 units per cubic centimeter, was used. 

42. Minot, G. H.; Cohn, E. J.: Murphy, W. P., and Lawson, H. A.: Treat- 
ment of Pernicious Anemia with Liver Extract, Am. J. M. Sc. 175:599-621 (May) 
1928. Minot, G. H.; Murphy, W. P., and Stetson, R. P.: Response of Reticulo- 
cytes to Liver Therapy, ibid. 175:581-598 (May) 1928. Wakerlin, G. E.: 
Hemopoietic Liver Principle, Ann. Int. Med. 11:31-38 (July) 1937. 





24 ARCHIVES OF INTERNAL MEDICINE 


2,600,000, respectively. In the former, with a color index of 1.0 ani 
a mean corpuscular volume of 104 cubic microns, there was no constant 
reticulocytosis, while in the latter, with a color index of 0.8 and a mean 
corpuscular volume of 127 cubic microns, a percentage of 8 was reached 
on the seventh day. The latter patient, however, died before further 
studies could be undertaken. In all instances but 1 liver extract was 
well tolerated, and, despite the lack of hematologic improvement the 
patients had a sense of well-being while under treatment. 

From a limited experience with liver extract therapy in amyloidosis, 
it has not been possible to demonstrate the exact defect that is responsible 
for the change in blood cell volume. The presence of macrocytosis in 
so high a proportion of the patients studied does, however, indicate 
that hepatic damage is present in persons with this disease. 


SUMMARY AND CONCLUSIONS 


The effect of amyloid infiltration on the functional capacity of the 
liver was studied by means of eight different laboratory tests. 
Amyloidosis was secondary to chronic pulmonary tuberculosis and was 
clinically determined by the following criteria: the presence of 
albuminuria, cylindruria and an enlarged palpable liver and 100 per 
cent absorption (disappearance) of congo red from the blood in thirty 
minutes. 

The icterus index, the galactose tolerance and the urinary 
urobilinogen excretion were consistently normal. 

Two of 12 patients showed slightly abnormal bromsulphalein 
absorption (5 per cent retention at the end of thirty minutes). 

The total blood serum proteins were definitely reduced as a result 
of a fall in the albumin concentration. These reductions were demon- 
strated in some cases before there was any urinary loss of proteins. 
The relation of serum proteins to hepatic damage is discussed. 

The Takata-Ara reaction was of no diagnostic value in amyloidosis. 

Diminished dextrose tolerance probably due to impaired hepatic 
glycogenesis was demonstrated in 10 of 16 patients. The glycogenolytic 
function was not studied. 

Macrocytosis was present in 12 of 18 of the patients. This was 
associated with slight hyperchromia in 6 and with normochromia in 6. 
Of 2 patients in whom the initial blood count was below 3,000,000, 
only 1 responded to a course of liver extract therapy with an adequate 
reticulocytosis. 


The determinations in the chemical studies of the blood were performed by 
Mr. Al Taran. 





Progress in Internal Medicine 


INFECTIOUS DISEASES 
A REVIEW OF SIGNIFICANT PUBLICATIONS IN 1940-1941 
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PHILADELPHIA 


A review of the advances in knowledge pertaining to infectious dis- 
eases during the past year covers a wide range of subjects, as usual. 
Therapy with sulfanilamide and its derivatives again commands the 
most interest. Of outstanding importance also is the recognition of new 
forms of disease of the respiratory tract, which are among the commonest 
afflictions of mankind. Consequently, the most space has been devoted to 
these subjects. Such diseases as histoplasmosis,’ fusospirochetosis * and 
leptospirosis,** which recently have been adequately summarized, need no 
further discussion here. 


THERAPY WITH SULFANILAMIDE AND ITS DERIVATIVES 

Since this review deals primarily with significant advances in the 
knowledge of infectious diseases and related subjects, the bulk of papers 
on therapy with sulfanilamide and its derivatives published in the past 
year is not considered. Only new facts, new views and changes in previ- 
ous views are discussed. Good summaries have already been published 
by Carey * in respect to chemotherapy in pediatric practice, by Lock- 
wood * in surgical practice and by Long ® in general medicine. Long’s 
From the Jefferson Medical College Hospital. 

1. Meleney, H. E.: Histoplasmosis (Reticulo-Endothelial Cytomycosis): A 
Review, Am. J. Trop. Med. 20:603-616 (July) 1940. 

2. Shirazy, E.: Fusospirochetosis (Vincent's Disease), Internat. Clin. 2:115- 
140 (June) 1940. 

2a. Ashe, W. F.; Pratt-Thomas, H. R., and Kumpe, C. W.: Weil’s Disease : 
A Complete Review of American Literature and an Abstract of the World Litera- 
ture; Seven Case Reports, Medicine 20:145-210 (May) 1941. 

3. Carey, B. J.: Use of Sulfanilamide and Related Compounds in Diseases 
of Infancy and Childhood, J. A. M. A. 115:924-929 (Sept. 14) 1940. 

4. Lockwood, J. S.: Sulfanilamide in Surgical Infections, J. A. M. A. 115: 
1190-1195 (Oct. 5) 1940. 

5. Long, P. H.: The Clinical Use of Sulfanilamide and Its Derivatives in the 
Treatment and Prophylaxis of Certain Infections, Bull. New York Acad. Med. 
16:732-750 (Dec.) 1940. 
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review contains numerous simplified charts showing those diseases in 
which chemotherapy is of established value, those in which it is of 
doubtful value and those in which it is of no value. Charts and tables 
also conveniently outline the dosage of various compounds administered 
by various routes and their toxic reactions. 

Sulfathiazole (2-[paraaminobenzenesulfamido]-thiazole) has been 
accepted for inclusion in New and Nonofficial Remedies by the Council 
on Pharmacy and Chemistry, and two newly synthesized compounds, 
sulfadiazine (2-[paraaminobenzenesulfamido}-pyrimidine) ® and_ sulf- 
aguanidine (sulfanilylguanidine) * are under trial. Sulfadiazine has 
several apparent advantages over sulfathiazole, particularly in the treat- 
ment of pneumonia *: Acetylation is slight ; the drug diffuses readily into 
pleural, ascitic and cerebrospinal fluids, and it remains longer at a high 
level in the blood. Besides, it is readily absorbed in most cases; it is 
eliminated by the kidneys, and its toxicity is relatively low. 

Sulfaguanidine, synthesized by Marshall and his aids,’ is a water- 
soluble compound which is poorly absorbed from the digestive tract. 
Therefore, because of its high concentration in the bowel and its low 
concentration in the blood, it may be particularly suited to combat 
intestinal infection. Firor reported at a meeting of the Southern Surgical 
Association that the bacterial count in the intestine was reduced by its 
use. The drug may prove to be of value in preventing postoperative 
infections of abdominal wounds and in treating intestinal diseases. 
Marshall and associates ® and Lyon’? used sulfaguanidine in treating 


6. Roblin, R. O., Jr.; Williams, J. H.; Winnek, P. S., and English, J. P.: 
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2002-2005 (Aug.) 1940. Long, P. H.: Sulfadiazine: The 2-Sulfamidopyrimi- 
dine Analogue of Sulfanilamide, J. A. M. A. 116:2399-2400 (May 24) 1941. 

7. Marshall, E. K., Jr.; Bratton, A. C.; White, H. J., and Litchfield, J. T.: 
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Johns Hopkins Hosp. 67:163-188 (Sept.) 1940. 

8. Plummer, N., and Ensworth, H. K.: Absorption and Excretion of Sulfadi- 
azine, Proc. Soc. Exper. Biol. & Med. 45:734-738 (Nov.) 1940. Reinhold, J. G.; 
Flippin, H. F.; Schwartz, L., and Domm, A. H.: The Absorption, Distribution 
and Excretion of 2-Sulfanilamido Pyrimidine (Sulfapyrimidine, Sulfadiazine) in 
Man, Am. J. M. Sc. 201:106-117 (Jan.) 1941. Sadusk, J. F., and Tredway, J. B.: 
Observations on the Absorption, Excretion, Diffusion and Acetylation of Sulfadi- 
azine in Man, Yale J. Biol. & Med. 18:539-556 (March) 1941. Finland, M.: 
Straus, E., and Peterson, O. L.: Sulfadiazine: Therapeutic Evaluation and Toxic 
Effects on Four Hundred and Forty-Six Patients, ibid. 116:2641-2647 (June 14) 
1941. 

9. Marshall, E. K., Jr.; Bratten, A. C.; Edwards, L. B., and Walker, F.: 
Sulfanilylguanidine in the Treatment of Acute Bacillary Dysentery in Children, 
Bull. Johns Hopkins Hosp. 67:94-111 (Jan.) 1941. 

10. Lyon, G. M.: Chemotherapy in Acute Bacillary Dysentery: II. Clinical 
Use of Sulfanilylguanidine, West Virginia M. J. 37:54-65 (Feb.) 1941. 
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children who had bacillary dysentery, with encouraging results. Unfor- 
tunately, experience with the drug in cases of idiopathic ulcerative colitis 
is not promising. Its use in treating carriers of typhoid bacilli has been 
suggested.” 

One must accept with caution unguarded, uncontrolled statements ** 
that sprays of certain sulfanilamide compounds in solution are of value 
in the treatment of acute influenza and, what is even more dubious, that 
they serve as a preventive measure against influenza. The author whose 
work is referred to reports success in the treatment of chronic sinusitis 
with nasal sprays of sodium sulfathiazole. Spraying the solution into the 
nose, he claims, produces better results than instilling it into the sinuses. 
The report is unconvincing. 


Inhibiting Substances.—The following substances have thus far betn 
shown to inhibit the bacteriostatic action of sulfanilamide compounds ** : 
(1) peptones (Lockwood), (2) certain fractions of streptococci 
(Stamp **), (3) certain fractions of Brucella (Green**), (4) certain 
coenzymes (West and Coburn **), (5) extracts of certain animal tissues 
(MacLeod **) and (6) extracts of yeast and paraaminobenzoic acid 
(Woods **). According to MacLeod, extracts of fresh normal muscle, 
pancreas and spleen contain inhibiting substances. The inhibition is 
greatly enhanced in autolyzed tissues. Similar substances are present 
in urine after acid hydrolysis and in pus, but not in serum. When a 
strain of pneumococci became drug fast production of the inhibiting 
substance was greatly increased. 

One of the inhibiting substances has been identified. Woods’s '* 
observation that paraaminobenzoic acid in high dilution inhibits the bac- 
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13. Strauss, E.; Lowell, F. C., and Finland, M.: Observations on the Inhibi- 
tion of Sulfonamide Action by Para-Aminobenzoic Acid, J. Clin. Investigation 
20:189-197 (March) 1941. 

14. Stamp, T. C.: Bacteriostatic Action of Sulphanilamide in Vitro: Influence 
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72:91-97 (July) 1940. 
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Drugs by Substances of Animal and Bacterial Origin, J. Exper. Med. 72:217-232 
(Sept.) 1940. 
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teriostatic effect of sulfanilamide on the growth of hemolytic streptococci 
in vitro was confirmed by several investigators.'* Woods’s theory regard- 
ing the mechanism of the action of sulfanilamide and its derivatives is 
not much different from that previously proposed, namely, that th 
inhibitors of growth (sulfanilamide compounds) are effective because 
they interfere with an “essential metabolite,” a substance which is neces- 
sary for bacterial growth. Paraaminobenzoic acid also neutralizes the 
effects of such drugs on pneumococci.’*”” According to Findlay,”° para- 
aminobenzoic acid inhibited the effect of sulfanilamide on the virus of 
venereal lymphogranuloma. Since this virus, as well as the hypothetic 
one of trachoma, is the only one supposedly influenced by sulfanilamide, 
he suggests that only these two viruses need paraaminobenzoic acid for 
metabolism. 
CHEMOTHERAPY OF COCCIC DISEASES 


Pneumococcic Lobar Pneumonia.—The introduction of sulfadiazine 
was the only important advance in the past year in the treatment of this 
disease. All physicians agree as to the value of therapy of the disease 
with sulfanilamide and its derivatives, but, as usual, enthusiasm is over- 
reaching and there is the expected tendency to treat all acute pulmonary 
infections with a sulfanilamide compound, regardless of the etiologic 
agent. The chemotherapy of pneumonia is reviewed by Finland,?' who 
cites nearly 150 papers published in 1939 and 1940. He and his associ- 
ates ** emphasize the progress made in chemotherapy and point out that 
serotherapy as well is needed in treating certain severe forms of the 
disease. From statistical evidence it also appears that while the death 
rate is steadily diminishing, it has not decreased as rapidly as expected 
after the introduction of chemotherapy, which may mean that drugs 
are not used to their fullest extent in treatment of pneumococcic pnreu- 
monia. According to Plummer and his associates,”* the use of antipneu- 
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mococcus serum in addition to chemotherapy neither lowered the fatality 
rate nor hastened the speed of recovery. Serum, they say, is of use 
only in treating patients who cannot tolerate sulfanilamide compounds 
or those who do not respond to chemotherapy within twenty-four to 
fgrty-eight hours. No essential differences were noted in therapeutic 
response to sulfapyridine, sulfathiazole or sulfadiazine. 

There are, on the other hand, many kinds of pneumonia which do 
not respond favorably to chemotherapy, and these, for the most part, 
cannot always be diagnosed from clinical data, without aid from lab- 
oratory data. In my experience ** in the winter of 1940-1941, in about 
two thirds of the cases of pneumonia the disease was regarded as non- 
pneumococcic and was not treated with drugs or with serum. In many 
cases the disease was that which is tentatively called “virus” pneumonia, 
discussed in a later section. Pneumococci of the higher numbered 
types (all those other than types I, II, Il], V, VII, VIII and XIV) 
were occasionally found in the sputum in small numbers and had no 
relation to the pneumonia. Sulfathiazole used experimentally in a few 
cases had no effect on the disease. 

It may be difficult, or impossible at times, even with assistance from 
the laboratory, to decide whether pneumococci found in the sputum are 
actually the cause of the pneumonia, and under these circumstances 
the attending physician may feel negligent if he does not use chemo- 
therapy. He is justified in giving the appropriate drug, but if after a 
thorough trial under controlled conditions no benefit is apparent in 
thirty-six to forty-eight hours, the drug should be discontinued. The 
following generalizations are helpful: Pneumococci of types I or Il when 
found in a case of pneumonia are almost always the cause of the disease ; 
types III, V, VII, VIII or XIV are often the cause of it, and the other 
types may simply be inhabitants of the respiratory tract, without being 
implicated in the pneumonia. If in a case of the disease pneumococci of 
any type are found in great numbers in the sputum or are present in the 
blood or in foci of purulent infection, they are almost always the causative 
organisms. The nature of the clinical course, the increased number of 
leukocytes, the rapid sedimentation rate of erythrocytes and roentgeno- 
grams are helpful in diagnosis. 

Flippin and his associates ** show that sulfadiazine is about as good 
as sulfathiazole in the treatment of pneutaococcic pneumonia. It has 
certain advantages over sulfathiazole, as discussed on page 326. 
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There appears to be a greater stimulation of immune bodies in 
patients whose pneumonia is treated with sulfathiazole rather than with 
sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine). This sug- 
gested to Kneeland and Mulliken * that sulfapyridine is a somewhat 
more powerful antipneumococcic agent than is sulfathiazole. . 

The development of specific agglutinins, the mouse-protective power 
and the result of the polysaccharide cutaneous test were studied in 
patients with pneumonia treated with serum and sulfapyridine, with sulf- 
apyridine alone or without specific drugs.*’ In patients receiving sulfa- 
pyridine and serum the cutaneous reaction was positive, agglutinins were 
more frequently present and the mouse-protective power was greater 
than in those receiving sulfapyridine alone. The cutaneous reaction is a 
more reliable aid in determining the prognosis than is the presence of 
agglutinins or the mouse-protective power of the patient’s serum. Type 
III pneumococcic infections are striking in that they seldom give rise 
to positive cutaneous reactions. Sulfapyridine was given to 2 patients 
with lobar pneumonia, in spite of concomitant leukopenia.** Both 
recovered. 

Drug Fastness—Pneumococci which are resistant to the inhibiting 
effects of one of the sulfanilamide compounds are also resistant to related 
ones. Thus, there is no reason to substitute one drug for another when 
fastness develops.”® A test for detecting drug-fast pneumococci has been 
devised.*° Plain blood agar plates and plates containing 10 mg. of a 
sulfanilamide compound are seeded and incubated as usual. Unchanged 
pneumococci will grow on the plain blood agar plate only; drug-fast 
pneumococci will grow on both piates. 

Meningitis —Coleman ** shows that the mortality rate from pneu- 
mococcic meningitis has been reduced from nearly 100 to about 35 per 
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cent of chemotherapy. Rhoads and his associates ** report 7 recoveries 
in 22 consecutive cases. Neal and her associates * record 10 recoveries in 
30 cases. No new facts have accrued regarding the treatment of menin- 
gococcic meningitis, except Banks’s ** evidence that sulfathiazole, in spite 
of theoretic shortcomings, is highly effective. Sulfadiazine is also of 
value.*** Gregory and his associates ** and Hoyne ** both report good 
results with sulfanilamide given orally or parenterally. According to 
Hoyne, much of the decrease in mortality rate is due to the abandonment 
of intraspinal therapy or lumbar puncture, except for the first diagnostic 
examination. The important matter of the use of sulfanilamide com- 
pounds to rid carriers of meningococci has not yet been settled. 
Subacute Bacterial Endocarditis——Uncertainty still exists as to the 
value of chemotherapy in this infection. The results of a year’s trial 
with combined treatment with heparin and a sulfanilamide compound 
are not encouraging. Dangerous complications, such as cerebral hemor- 
rhage, and possibly acute glomerulonephritis, arise. Other methods, 
such as induction of artificial fever, which theoretically enhance the 
bacteriostatic action of the chemicals, have been suggested and tried, 
with encouraging results. One group favors the use of physically induced 
pyrexia,** while another employed typhoid vaccine ** to raise the tem- 
perature. These procedures obviously are drastic methods of treatment 
of patients already gravely sick, but, as many agree, under favorable 
circumstances the value of any possible remedy is worth testing in the 
case of a disease which is almost invariably fatal. According to Lichtman 
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and Bierman,** about 3 per cent of patients recover spontaneously, and 
of 200 patients treated with sulfanilamide compounds, 6 per cent recoy- 
ered. Too few patients were treated with other agents to permit deter- 
mination of percentages. If the infection is localized at the site of a 
patent ductus arteriosus, another mode of attack, which seems more 
logical but which obviously can be applied only in special instances, is 
ligature or excision. Four patients with such a condition were treated 
by Touroff and Vesell,*’ with 1 recovery, which had lasted nineteen 
weeks at the time their report was prepared. We have observed a 
similar recovery. 

Isolated reports of recovery after the use of sulfanilamide or a 
derivative have appeared, but almost an equal number of failures have 
been recorded. 

One instance of successful treatment of acute demain endocarditis 
caused by the hemolytic streptococcus with sulfanilamide was reported." 
My associates and I have had one failure. 

Hemolytic Streptococcic Infection——Opinion is still divided concern- 
ing the use of sulfanilamide in treatment of scarlet fever. At a panel 
discussion at the meeting of the American College of Physicians in 
Boston, some physicians expressed the belief that chemotherapy had 
a pronounced effect in reducing complications in cases of hemolytic 
streptococcic infection, but others were doubtful. 

Wesselhoeft ** advises chemotherapy for any desperate, fulminating, 
highly toxic infection of the faucial space and trachea probably caused by 
Streptococcus haemolyticus, but is rightly opposed to the indiscriminate 
use of sulfanilamide compounds in treating minor infections of the 
respiratory tract. The drugs are of most value in management of sequels 
of infections, in which the bacteria have invaded the blood, the meninges 
or the lungs. 

In a brief report devoid of details, Lawrence and Sutliff ** claim 
good results in 10 cases of pneumonia caused by Str. haemolyticus treated 
with adequate amounts of sulfanilamide. In a report of another series of 
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more carefully studied cases Keefer and his aids ** concluded that, 
although sulfanilamide reduced the mortality rate both of pneumonia 
caused by the hemolytic streptococcus and of empyema, the effects were 
not striking. 

Staphylococcic Infection —More evidence has been accumulated in 
the past year that sulfathiazole is of value in the treatment of staphy- 
lococcic infection, especially with bacteremia, if surgical treatment can 
control or eliminate the primary or secondary foci. Spink and his 
associates ** report 22 recoveries in 29 cases of bacteremia ; Rammelkamp 
and Keefer,“* 3 recoveries in 7 cases. In treating bacteremia, Herrell 
and Brown ** recommend that the level of sulfathiazole in the blood be 
kept at 16 to 20 mg. per hundred cubic centimeters. They show how 
adequate treatment with sulfanilamide and its derivatives now gives a 
patient with bacteremia seven out of ten chances for recovery, instead 
of the same chances for death, as in the past. 

Two patients with staphylococcic meningitis recovered after treat- 
ment with sulfathiazole.** Local applications of sulfathiazole seem to be 
of benefit in the treatment of wounds infected with staphylococci.* 

Gonococcic Infection.—Kendell and associates *° recommend the use 
of artificially induced pyrexia, together with chemotherapy, in the treat- 
ment of gonococcic infection otherwise resistant to sulfanilamide com- 
pounds. 

Bacillary Infection —The value of chemotherapy in brucellosis is still 
unknown. Although Horn,** in reviewing 83 cases, concluded that 
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sulfanilamide is helpful, such conclusions are subject to doubt, con- 
sidering the tendency to spontaneous relapses in the disease. Simpson 
expressed pessimism in regard to chemotherapy brucellosis at the Boston 
meeting of the American College of Physicians. One group of investiga- 
tors state that sulfamethylthiazole (2-[paraaminobenzenesulfonamido | -4- 
methylthiazole) was effective in inhibiting the growth of brucellas in 
vitro.** According to others,*®* sulfamethylthiazole was also effective in 
treating mice infected with brucellas. In studies on guinea pigs, King 
and Lucas ** demonstrated the curative value of large doses of sulfa- 
pyridine, especially in infection caused by Brucella suis and less so in 
that caused by Brucella abortus. In vitro tests also showed the destructive 
effect of the drug on the bacilli. Again B. abortus was most resistant. 

Neal and her associates ** report 14 recoveries among 29 cases of 
meningitis caused by Haemophilus influenzae in which treatment was 
with sulfapyridine. A specific serum was also used, but the chief benefit 
was derived from the drug. 

Miscellaneous Infections—In 8 cases of actinomycosis there was 
apparently good response to therapy with sulfanilamide compounds 
British workers ** report 5 cases of abdominal actinomycosis, with 4 
recoveries. Sulfanilamide and sulfapyridine were used. Dobson and his 
associates °° mention the apparent value of sulfanilamide in this disease 
and report 3 cases in which beneficial effect seemed to be obtained. 

Thomas, France and Reichsman * report the results of a four year 
study to determine the influence of sulfanilamide in preventing recur- 
rences of rheumatic fever. Results of previous studies had already indi- 
cated its possible value, but the period of observation had not been long 
enough. It now appears that small doses (1.2 Gm. daily) of sulfanilamide 
given continuously from November to June to patients with a recent 
history of rheumatic fever were effective. Among 55 patients so treated 
there were no major recurrences of rheumatic fever or attacks of hemo- 
lytic streptococcic infection, while among 67 control patients with a 
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similar history there were 15 major attacks of rheumatic fever, 1 attack 
of hemolytic streptococcic infection and | case of subacute bacterial endo- 
carditis. One patient treated in the winter months had a recrudescence, 
of rheumatic fever in August, when he was not receiving the drug. No 
serious toxic effects were noted during the period of prolonged treatment. 


ACUTE INFECTIONS OF THE RESPIRATORY TRACT 


Influenzal Infection.—Because of the widespread nature of infections 
of the respiratory tract and of the enormous economic loss entailed each 
year, numerous recent advances in knowledge concerning them are of 
importance. Ample evidence now shows that different infectious agents, 
all filtrable viruses, cause diseases of the respiratory tract which are 
clinically indistinguishable from one another. This similarity occurs with 
other diseases, such as lobar pneumonia, which may be caused by pneu- 
mococci of various types and yet give a uniform clinical picture. These 
infections in general are called influenza, grip or cold and usually occur 
in epidemics, but may be sporadic.** They set up an inflammatory reac- 
tion in the mucous membrane lining the respiratory tract. In the mildest 
forms only the uppermost portion of the tract is affected, as in rhinitis or 
nasopharyngitis. Usually, but not always, the severity of the disease 
and the constitutional symptoms increase as the infection descends pro- 
gressively, as in pharyngitis, laryngitis, tracheitis, bronchitis, bron- 
chiolitis and, finally, pneumonitis. When all areas are involved the 
cumbersome term nasopharyngotracheobronchopneumonitis may be 
applied, but any combination of areas may be affected at a given time or 
in succession. In a few cases only the lungs seem to be affected. Several 
important points should be noted: First, pulmonary involvement need not 
be looked on as a separate disease—pneumonia—but should be regarded 
rather as a part, or as the severe form, of common widespread mild infec- 
tion. Second, infection caused by a filtrable virus may, under certain 
circumstances, prepare the way for the invasion of pathogenic bacteria 
which may cause a fatal form of pneumonia. This relation has been 
recognized for years, but the first proved cases were reported by Stokes 
and Wolman *** and also by Finland, who described them at the meet- 
ing of the Association of American Physicians in May 1941. In both 
instances influenza was followed by fulminating staphylococcic pneu- 
monia. Curiously, bacterial pneumonia, for some unknown reason, has 
not been a serious problem in epidemics of recent years, as it was in the 
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pandemic of “influenza” in 1918-1919. Third, sulfanilamide compounds 
have no effect on patients with such infection. The drugs should not be 
used unless invasion by bacteria known to be amenable to chemotherapy 
is evident or is threatened. 

The problem for the present is to discover the etiologic agents of 
those infections not caused by the virus of influenza and to bring them 
into relation with each other. Progress has already been made. Almost 
simultaneously five “new” viruses isolated from patients in different 
parts of the country are reported by Magill ** (TM virus), Francis ” 
(influenza virus B), Weir and Horsfall*' (virus virulent for mon- 
gooses ), Dyer and associates and Lillie and associates ®* (Q fever virus) 
and Eaton “* (psittacosis-like virus). Two of the viruses ®* are some- 
what similar to the influenza virus A of Smith, Andrewes and Laidlaw ; 
one ® is related to the virus of Australian Q fever ; one © is a psittacosis- 
like virus, and the last *' is apparently a new virus. It is important to 
learn if any of these viruses were operative in the nation-wide epidemic 
of disease of the respiratory tract in December 1940 and January 1941. 

At present two varieties of influenza are recognized, influenza A, 
caused by the virus first isolated by Smith, Andrewes and Laidlaw,” 
and a similar infection caused by influenza virus B, described by 
Francis.” The B virus isolated by Francis was serologically distinct 
from the A virus and could be easily distinguished from it by the 
complement fixation test.°* Because of clinical and epidemiologic simi- 
larities between influenza A and other forms of influenza, American 
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investigators at the Rockefeller Institute and British workers at the 
National Institute for Medical Research in London suggest that all 
forms be regarded as influenza.’ Viruses similar to the influenza A 
and B viruses which are subsequently isolated may perhaps be identified 
as the C virus, the D virus, and so forth. It is wise, as the authors 
suggest, to submit different and newly isolated strains of viruses to either 
institute for approval before naming, in order to avoid confusion and 
to establish uniformity in nomenclature. Possibly some of the five 
new varieties mentioned previously may fit into this scheme of classifica- 
tion ; some may be identical, and some may be so different as to warrant 
other terminology—for example the virus virulent for mongooses,”' the 
Q fever virus ** and psitticosis-like virus.” 

According to the views Horsfall expressed at the Boston meeting 
of the American College of Physicians, results of serologic studies on 
the serum from different groups of patients suggest that at least three 
kinds of influenza, or influenza-like disease, were prevalent during the 
winter of 1940-1941. One was influenza A, another influenza B and 
another a form which was neither A nor B and which may have been 
caused by one or more viruses other than the A and B types. Magill 
and Tyndall ® show that patients may have repeated attacks of influenza, 
each attack caused by a different type of virus, yet the diseases may be 
clinically indistinguishable. 

Influenza A: One large rural community was studied over a two 
year period. Neutralizing antibodies against influenza A virus were 
present at the highest titer in adolescent persons and were constant, 
but they were independent of a history of clinical influenza. Among 59 
persons who subsequently contracted influenza, it was found that sus- 
ceptibility to infection and a low titer of neutralizing antibodies were 
correlated, but a high titer did not guarantee immunity. After the 
epidemic, an increase in antibodies in the blood of many persons who 
had not been sick indicated that they had had subclinical infections. 

Influenza B: A clinical description of a form of influenza in cases 
of which Francis isolated influenza B virus is reported.** The outbreak 
occurred in a hospital for rheumatic children in February and March 
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1940. Fifty of 108 children (46 per cent) contracted the disease during 
thirty-one days, regardless of whether large doses of vitamin were 
given.’ None of the 40 adults in attendance was infected. The most 
common symptoms were headache, drowsiness and slight malaise. 
Thirteen children had no symptoms at all. Coryza and slight cough 
were present in 10. Involvement of the upper respiratory tract was 
surprisingly absent. Leukopenia, as in our experience, was the most 
important single test for differentiating cases of influenza from cases of 
pharyngitis caused by hemolytic streptococci which occurred at the same 
time. Nothing suggested that the influenza virus helped the spread 
of hemolytic streptococci or increased their invasiveness, nor did the 
disease cause recurrences of rheumatic fever. 

Miscellaneous Studies: Taylor ** suggests that the cells of pulmonary 
tissue serve as a haven, as well as a trap, for the virus of influenza. The 
virus apparently increases intracellularly and can be neutralized by anti- 
body only if it escapes. As long as the virus is retained within cells 
it multiplies. If the cells are disrupted the augmented virus, unless neu- 
tralized, spreads and invades other cells. Thus it appears that the 
virus paves the way for bacterial invasion, and once the bacteria are 
operative they may disrupt the cells, liberating more free virus, which 
in turn spreads farther. Such a hypothesis may account for the simi- 
larity of cases of what is commonly called influenza pneumonia, regardless 
of the kind of superinvading bacteria (see the discussion on staphy- 
lococcic pneumonia, page 348. 

According to Chambers and Henle,” particles sedimented from 
Berkefeld filtrates of emulsified lungs of mice with influenza are the 
same, except for their infectious property, as particles from lungs of 
normal mice. Some component of normal lung, therefore, acquires infec- 
tivity by a structural rearrangement or by adsorption of an infectious 
agent of much smaller size. The carrier function of the cell constituents 
is further suggested by the fact that antiserum against particles from 
normal mouse lung causes clumping of infected preparations. 

Francis and Moore ™ confirmed previous work showing that some 
strains of influenza virus may be induced to become neurotropic. This 


70. Kuttner, A. G.: The Effect of Large Doses of Vitamin A, B, C and D 
on the Incidence of Upper Respiratory Infections in a Group of Rheumatic Chil- 
dren, ibid. 19:809-812 (Nov.) 1940. 

71. Taylor, R. M.: Experimental Infections with Influenza A Virus in Mice: 
The Increase in Intrapulmonary Virus After Inoculation and the Influence of 
Various Factors Thereon, J. Exper. Med. 73:43-55 (Jan.) 1941. 

72. Chambers, L. A., and Henle, W.: A Study of the Relationship Between the 
Virus of Influenza A and Filtrable Components of Normal Lungs, read at 
the meeting of the American Society for Experimental Pathology, Chicago, April 
17, 1941; abstracted in program, p. 6. 

73. Francis, T., and Moore, A. E.: A Study of the Neurotropic Tendency in 
Strains of the Virus of Epidemic Influenza, J. Exper. Med. 72:717-728 (Dec.) 1940. 








REIMANN—INFECTIOUS DISEASES 339 


fact may aid in explaining the occasional occurrence of encephalitis dur- 
ing epidemics of influenza. 

Horsfall and Lennette ** report further observations on the complex 
influenza-distemper vaccine discussed in last year’s review."** The vac- 
cine, for some unknown reason, is multivalent and immunizes human 
volunteers against a number of different strains of influenza virus. Tests 
are under way this season to determine the effect of the vaccine in 
preventing the prevalent infections of the respiratory tract. In two studies 
already reported ™* the effects of the vaccine in preventing influenza or in 
ameliorating the symptoms were not striking. 

A Russian investigator ' reports success in “vaccine treatment” of 
patients with influenza. He induces them to inhale virus vaccine in 
the form of a mist in the first few days of the disease itself. His conclu- 
sions are not convincing. Vaccine of any kind used therapeutically has 
never been proved efficacious in a specific sense. 

Burnet and Foley ** record success in isolating the virus of influenza 
irom patients by inoculating filtered washings into the amniotic cavity 
of chick embryos. They hope that by such a technic it may also be pos- 
sible to isolate viruses other than those of influenza and suggest that this 
medium can be used in the production of anti-influenza vaccine. 


Acute Pulmonary Infections —Often when a successful treatment 
of a certain disease or group of diseases is discovered, as in the use of 
sulfanilamide and its derivatives in cases of pneumonia, many problems 
seem settled and interest is focused on new ones. The increased atten- 
tion recently devoted to those forms of pneumonia not influenced by 
therapy with these drugs has led to the discovery of a surprising variety 
of acute pulmonary infections. 

For several years there have been sporadic reports by Gallagher, 
Brown, Allen, Cass, Bock, Scadding and others of a mild atypical form 
of pneumonia or pneumonitis. The disease usually occurred during an 
epidemic of mild infection of the respiratory tract and in most cases 
was considered to be influenza. In none of the reports was it suggested 
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that the disease might be a still unrecognized one, apart from specific 
influenza, and no attempt was made to discover the etiologic agent. 

In 1938, after studying a series of 8 cases of a peculiar severe pul- 
monary infection, I pointed out that it might represent a newly recognized 
disease entity, probably caused by a filtrable virus without the agency of 
bacteria and, with the aid of others, proved that it was not caused by the 
virus of influenza. In 1940 Havens and I reported a large epidemic 
of infections of the respiratory tract occurring in 1939, in which were 
a few cases of pneumonitis similar in many respects to the cases of sevete 
infection studied the previous year. At the time we regarded the two 
diseases as identical, but we might have been mistaken. In the fall, 
winter and spring of 1940 and 1941 we again observed 9 cases of 
severe pulmonary infection like those of 1938, and, as before, psittacosis 
was suspected in 3 cases. In 1 case the termination was fatal and necropsy 
was performed. Bacteria-free pneumonia with an exudate of polymor- 
phonuclear cells was present. The 9 cases were isolated and sporadic, 
occurred mostly in persons over 35 and, like those reported by Smiley 
and his associates, by Kneeland and Smetana, by Longcope and by 
Gallagher,*"* were not associated with large numbers of cases of mild, 
nonpneumonic diseases. Most of the other reported cases of pneumonitis, 
like ours of 1939, occurred during widespread epidemics, usually in the 
winter months. It is therefcre possible, or probable, that the severe, 
sporadic, nonseasonal infections with a relatively long incubation period 
comprise an entity distinct from the epidemic forms. The question can 
be settled by the discovery of the etiologic agents. 

Pulmonary diseases similar to the one I reported in 1938 are 
described under the titles “Current Bronchopneumonia” ** and “Broncho- 
pneumonia of Unknown Etiology.” These two reports, which include 
the first necropsy data, confirm the prediction that the pneumonia is of 
a peculiar kind, characterized by inflammation of the pulmonary stroma 
and by a bacteria-free exudate composed of mononuclear cells. The only 
deaths thus far reported were those of patients with other serious dis- 
eases as well. The authors noted no favorable effect from treatment with 
sulfanilamide and its derivatives and were unable to determine the 
causative agent. Pneumococci were notably scarce. 
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\lthough I surmised that the disease | described in 1938 was caused 
by a filtrable virus, the first substantial support for this view comes 
from the work of Weir and Horsfall,*' who isolated a new virus from 
patients with similar disease. The virus was not pathogenic for the 
animals generally used in the laboratory but caused pulmonary disease in 
wild mongooses tested in Jamaica. The fact that the virus was spe- 
cifically neutralized by serum from mongooses and from patients con- 
valescent from the disease is evidence that it was the causative agent. 
Samples of convalescent serum from many of the patients included 
in our reports were sent to Drs. F. L. Horsfall, T. Francis, T. P. Magill, 
K. Meyer, J. Stokes and H. R. Cox, who tested them. No antibodies 
against the virus of influenza A, influenza B, American Q fever or 
psittacosis were present. Evidence at hand therefore suggests that the 
infection I and others have described represents one or more etiologic 
entities. References to many published clinical reports may be found in 
another paper."* 

American Q Fever: Members of the National Institute of Health * 
report a localized outbreak of a peculiar disease, with associated pneu- 
monitis, in Washington, D. C. It occurred among workers in a building 
where research on Q fever was in progress, but no person actually work- 
ing with the virus was infected. The clinical similarity of the infection 
to that of virus pneumonia, described under the previous heading, was 
striking, but it was found to be caused by the rickettsia of Q fever. 
American Q fever is supposedly identical with Australian Q fever, but 
clinical reports of the latter disease mention little or nothing about 
involvement of the respiratory tract. On the other hand, in the Washing- 
ton outbreak the symptoms localized in the respiratory tract were not 
prominent, and the pulmonary lesions were discovered mainly by roent- 
genographic examination. It is possible that similar lesions might have 
been observed in cases of the Australian form had roentgenograms 
been made routinely. 

Histologic changes in the lung in a case of fatal Q fever were remark- 
ably similar to those reported by Kneeland and Smetana and by Longcope 
in cases of probable virus infection of the lungs. 

Hesdorfer and Duffalo *° report a probable case of Q fever, possibly 
contracted in a forest in Montana in December. No evidence of the bite 
of a tick or other insect was present. The clinical course of the disease, 
except for the development of leukocytosis, resembled that of the outbreak 
in Washington. The authors cite another case in Montana, occurring in 
the late fall of 1939, in which Rickettsia diaporica was isolated. These 
cases further suggest that Q fever may at times be encountered outside of 
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the laboratory, but it probably has no relation to the widespread “virus” 
pneumonia reported by others. 

Miscellaneous Infections: Eaton ** described a disease of the respira- 
tory tract apparently caused by a psittacosis-like virus. The virus seemed 
to be identical with the virus of meningoencephalitis of Francis and of 
Magill, which the latter thought to be of animal origin. Pinkerton and 
associates,** however, believe that the virus is closely related to, if not 
identical with, a psittacosis-like one they obtained from pigeons. All 
three, they believe, may be modified psittacosis viruses or different types 
of psittacosis virus. 

After studying an epidemic of 32 cases, Adams ** described a new 
form of primary “virus” pneumonitis in infants, differing from the sec- 
ondary form previously described by Goodpasture. Nine infants died. 
No adults contracted the infection. Important symptoms included cough, 
dyspnea, cyanosis, roentgenographic evidence of pneumonia and low 
grade fever, which was often biphasic. Cytoplasmic inclusions character- 
istic of virus infection were present in the epithelial cells of the bronchial 
tree in all cases which terminated fatally and in the alveolar cells in 5 
cases. 

Pinkerton and Henderson,** in describing toxoplasmosis in adults 
(page 362), report a resemblance of the pulmonary reaction to that of 
virus pneumonia. In some respects the clinical picture was similar. Yet 
there is little likelihood of any relation between the two diseases. 

Armstrong and Hornibrook * report a case of lymphocytic choriomen- 
ingitis which had been regarded as one of influenza because neurologic 
symptoms were not present. Because in their previous studies about 11 
per cent of 2,000 samples of serum collected at random contained anti- 
bodies for the virus, the authors suggest that some cases of disease 
resembling influenza and diagnosed as such may actually have been cases 
of lymphocytic choriomeningitis, without nervous symptoms. 

In summary, the following diseases and infectious agents may be 
listed as specific entities or as causes of acute disease of the respiratory 
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tract or of atypical forms of pneumonia, nearly all discovered within the 
past few years ; virus pneumonia, American Q fever, coccidioidomycosis,"* 
virus pneumonitis, lymphocytic choriomeningitis, toxoplasmosis, T. M. 
virus, influenza A virus, influenza B virus, virus virulent for mongooses 
and a psittacosis-like virus. 

Vaccines for Infections of the Respiratory Tract —Walsh,” although 
he admits the uselessness of cold vaccines given orally or parenterally, 
suggests that a vaccine composed of the usual gamut of germs be applied 
directly into the nares with an atomizer. This, he claims, is a logical 
procedure which results in the establishment of local immunity. Further 
studies by Diehl and Baker *’ reveal no evidence that heat-killed vaccines 
have any value in the prevention of colds. 


PNEUMONIA 

The chemotherapy of pneumonia has been discussed in the section 
entitled “Chemotherapy of Coccic Diseases.” ‘ 

From all indications, there has been a further decline in the mortality 
rate from pneumonia, so that, according to recent statistics,“* the disease 
is the fifth most important cause of death, instead of the second or third. 
There is no doubt that the recent decline in mortality, particularly that 
from pneumococcic pneumonia, is in a large part due to the successful 
use of chemotherapy. But, as I pointed out in last year’s review,*® other 
causes unrelated to chemotherapy are operative as well. It is well known 
that pneumonia in general varies from year to year, from season to season 
and from place to place. The variation is due not to a change in any single 
disease entity, but to a change in the etiologic kinds of pneumonia 
prevalent. In my own experience, for example, cases of typical pneumo- 
coccic lobar pneumonia were much less frequent in the winter of 1941 
than in previous years. In only one third of the cases was the pneumonia 
regarded as typical. The rest were classified as representing atypical 
forms of varied etiologic nature, among which were 9 cases of the peculiar 
form called, for convenience, virus pneumonia. In 3 of these cases psitta- 
cosis was suspected, but was ruled out by the results of appropriate tests. 
In the 1 case with fatal termination which was studied post mortem, the 
exudate in the lungs was not like that reported by Kneeland or Longcope, 
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but was composed of polymorphonuclear cells. No bacteria were found 
either in cultures or in stained sections. In no case was a virus isolated, 
and serologic studies, made by Drs. F. L. Horsfall, H. R. Cox, 
T. Francis and J. Stokes, showed no evidence of infection with viruses 
already known. Treatment with sulfanilamide compounds had no effect. 

Somewhat similar experiences are reported by others in different 
parts of the country, for example, by Bracken,” in Pittsburgh, where 
since 1939 cases of pneumonia apparently caused by “mixed infection” 
predominated over those of pneumococcic form, and by Gallagher." In 
an attempt to make an etiologic diagnosis, care should be taken not to 
incriminate bacteria simply because of their habitual presence in the 
throat. Pneumococci of the higher numbered types, not including types 
V, VII, VIII or XIV, as well as Streptococcus viridans, are commonly 
present in normal throats and may have nothing to do with an associated 
pneumonia. An error was apparently made by two investigators ®* who 
diagnosed the condition in several cases as pneumonia caused by Str. 
viridans simply because these bacteria were present in the sputum and 
because sulfapyridine therapy failed. One patient received 74 Gm. of 
the drug (1,140 grains) and died! 

A short, but valuable, paper by Faller, Quickel and Smith ® shows 
how unreliable are statistics gathered from large numbers of reports. As 
a sampling method they reviewed the hospital records of 131 patients 
whose deaths were ascribed to pneumonia. After careful scrutiny of the 
data they concluded that only 75 of the patients actually died of pneu- 
monia and that in 21 pneumonia was definitely not the cause of death. 
How much, then, can one rely on statistics concerning thousands of 
cases collected by various students of pneumonia control ? 

Pneumococcic Pneumonia.—Kaufmann and his associates,®* in Den- 
mark, add 20 new types to the 32 types of pneumococci. This is more 
of academic than of practical importance at present, since many of the 
new types are but subtypes of ones now recognized. For example, only 
types XXXIII, XXXIV, XXXV, XXXVII and XXXVIII are not 
related to the others, but type VII is apparently composed of types VII, 
VIIA, VIIB and VIIC. The authors show that many of Cooper’s 
types have such subtypes and that serum prepared with one may not be 
wholly effective against a related one. These finer differential serologic 
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factors are not reflected in tests made in the usual way. In Finland's * 
recent study, for example, less than 1 per cent of strains of pneumococci 
encountered in a large group of persons failed to react with serum for 
types [to XXXII. A similar percentage was reported by Gundel several 
years ago. 

Results of experimental studies by Hamburger and Robertson ** on 
the dog show how important the viscosity of edema fluid or exudate is in 
the spread of pneumonia from one place to another. The more fluid the 
exudate, the greater its penetration to the depths of the lung and the less 
effective its elimination through the trachea. In the spread of pneumonia, 
much depends on gravity as well. 

In studies on the mechanism of recovery from pneumonia, Wood * 
supports views expressed by Loeschcke. Pneumococci are carried from 
place to place in edema fluid, and few are present in the alveoli. The 
spread is greatly enhanced by the edema-producing substance described 
by Sutliff. His results differed from those of Kempf and Nungester, 
who were not able to demonstrate the penetration of antipneumococcus 
immune bodies into the pneumonic lesions after intravenous injection of 
serum. Serum not only entered the lesion, but did so in amounts large 
enough to control the spread of infection. Capsular swelling and clump- 
ing of pneumococci occurred, even in the larger bronchi. The bacteria 
apparently became sticky and adhered to adjacent cells. The phenomena 
undoubtedly aided in checking the spread of infection. 

Several groups ** of investigators report outbreaks of type-specific 
pneumococcic infections in families and in institutions and show again 
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that under special circumstances pneumococcic pneumonia is contagious. 
Other localized pneumococcic disease, such as otitis media, mastoiditis or 
bronchitis, caused by the same type of pneumococcus may develop in a 
person in contact with those who have pneumonia. 

In Finland’s studies ** of carriers and noncarriers of pneumococci, 56 
per cent of persons observed carried pneumococci, chiefly of the higher 
numbered types, as has been found in many previous surveys. It was 
surprising that certain carriers had, or acquired, homologous type-specific 
antibodies without evidence of actual infection. Under such circumstances 
the agglutinin test cannot be used to establish the etiologic cause of pneu- 
monia should it occur. Furthermore, atypical pneumonia, not caused by 
the pneumococci present in the throat, developed in 4 of the carriers. 
These observations reemphasize that the mere presence of pneumococci 
does not mean they are the cause of pneumonia. This fact is important 
for a physician to bear in mind when deciding whether to employ chemo- 
therapy or serotherapy. Faller and his associates * state that it is also 
an important source of error in the diagnosis of pneumonia. 

Frisch * reports further work on the value of studies of the sputum 
as an aid in determining the prognosis and as a guide in instituting 
therapy. The number of pneumococci in the sputum is a reflection of the 
number of pneumococci in some pneumonic areas of the lung. Patients 
with many pneumococci in the sputum may require more vigorous 
therapy. The test is less applicable in cases of type III pneumococcic 
pneumonia, in which the relation is not so distinct. The amount of 
capsular substance produced, rather than the number of invading bacteria, 
determines the outcome of type III pneumococcic pneumonia. 

Bigg and Harvey * report a case of pneumonia in which they claim 
that four relapses occurring over a period of fifty days were caused by 
four types of pneumococci. Their evidence is not convincing. The patient 
first had type II pneumococcic pneumonia, with bacteremia ; he recovered 
after serotherapy, and later urticaria developed. On the fifteenth day of 
the patient’s stay in the hospital pneumonia recurred, and pneumococci 
of types II, VI and XXIV were found in the sputum. Sulfapyridine 
produced improvement. Pain in the chest and fever again appeared on 
the twenty-sixth day, and pneumococci of type XX were found. This 
time sulfapyridine was ineffectual. There was no indication of a fourth 
relapse in the data given, and the third, the authors admit, may have 
been caused by an infarct. Empyema, pulmonary abscess and pneumonia 
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were found post mortem, but the recovery of type XX pneumococci from 
the lungs is not mentioned. The authors apparently assume too much 
when they regard the presence of agglutinins for types XX and XXIV 
as certain evidence that pneumococci of these types actually caused 
pneumonia. Studies of carriers and noncarriers have shown that homol- 
ogous type-specific antibodies may develop in a large percentage of 
healthy constant carriers.*°° 

McCracken * describes what he considers to be a case of acute 
pneumococcic hemorrhagic ulcerative gastroenteritis, an entity which he 
states is well known in Europe. There is little or no proof that a pneu- 
mococcus was the cause, either in the cases he cites or in the one he 
reports. The condition described may have been the result of some 
unrecognized disease or of a combination of diseases. 

Maclachlan and his associates *°? continue to report studies on therapy 
with hydroxyethylapocupreine dihydrochloride. The mortality rate of 
patients whose pneumonia was treated with this drug was, in their 
experience, about the same as that of patients treated with sulfapyridine. 
A group of investigators *** used roentgen therapy on dogs with pneumo- 
coccic pneumonia. Although the authors believe that when a sufficient 
dose is used there is a “trend” toward survival, as compared with the 
outcome among untreated dogs, the difference is so little that the 
results are unconvincing. They do not refer to negative results reported 
by other authors. 

Although pneumococcic pneumonia and pulmonary tuberculosis sel- 
dom occur together, cases of the diseases in association were reported.'®* 


Hemolytic Streptococcic Pneumonia.—Eighty-one cases of this vari- 
ety of pneumonia are reported in one paper, but the authors ** give such 
meager data that it is doubtful how many were genuine. Empyema 
occurred in only 3 per cent. The mortality rate was said to be 8 per cent. 
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After a more detailed study, investigators in Boston ** report 55 cases, in 
16 of which empyema developed. The mortality rate was 17 per cent and 
increased when there was associated bacteremia. The death rate in those 
cases in which empyema developed was 18 per cent. Chemotherapy is 
discussed on page 332. 

Staphylococcic Pneumonia.—Stokes and Wolman ** observed a case 
of rapidly fatal staphylococcic pneumonia. Cultures of material from the 
lungs made at necropsy yielded the virus of epidemic influenza and 
Staphylococcus aureus. Although authors regard the combined infection 
as a synergistic one, it may be simpler to assume that the virus infection 
injured the tissue so that staphylococci could become invasive (cf. page 
338). The severity of the disease may have been largely due to the power- 
ful toxin which certain strains of staphylococci produce. 

At a recent meeting of the Association of American Physicians, 
Finland reported a number of cases of staphylococcic pneumonia which 
was apparently induced by influenza. Sporadic or localized epidemics 
of staphylococcic pneumonia occasionally occur, the largest one, as 
reported by Chickering, being in 1919. I reported a series of about 10 
cases occurring in Minnesota in the winter of 1933, but have seen only an 
isolated case or two since then. In most of the cases the disease was 
preceded by an influenza-like infection, but methods for virus studies 
had not yet been devised at that time. It is interesting to speculate why 
staphylococcic pneumonia occurs during some epidemics of influenza 
and not during others, and whether a peculiar strain of influenza virus 
or peculiar strains of staphylococci are essential to its development. 

Friedlander Pneumonia—Solomon*® reports 17 cases of chronic 
infection of the lung, caused by the Friedlander bacillus, in which the 
mortality was 23.5 per cent. The condition is often mistaken for pul- 
monary tuberculosis. Sulfapyridine therapy yielded results sufficiently 
encouraging to warrant further trial of the drug. 

Results of a study of postoperative and post-traumatic pneumonia 
were published by Stoneburner and Finland.’ Interference with respi- 
ration seemed to be the chief single factor in the cause of pneumonia. 
Pneumococcic pneumonia, when it did occur, was like that of the primary 
form but tended to be atypical and to be caused by types of pneumococci 
often found in healthy carriers. 
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Lipid pneumonia has been reviewed by Cannon *” and pieuropul- 
monary tularemia by Blackford and Casey.*’* 

Moolten *#® reports an unusual case of infection and necrosis of the 
lung associated with diabetes. 

Rheumatic Fever—For years Kuttner and Krumwiede *** closely 
observed the effect of infection with the hemolytic streptococcus on 
rheumatic children. Three outbreaks of hemolytic streptococcic infection 
of the respiratory tract occurred during three succesive winters, and the 
incidence of rheumatic fever after the infection varied greatly. In the first 
season rheumatic disease recurred in one half of the children; after the 
second no rheumatic infection appeared, and after the third there were 
only a few recurrences. Except that the streptococci prevalent in each 
attack were of different numbered types, there were no significant differ- 
ences to account for the subsequent variation in rheumatic attacks. At 
present there is neither an explanation for the ‘differences noted nor any 
way to predict the outcome. It is highly important to be aware of the 
great variability in the occurrence, or incidence, of rheumatic fever after 
hemolytic streptococcic infection. Unless studies are well controlled, the 
use of any special experimental methods for prophylaxis or treatment 
may give rise to false conclusions should a spontaneous absence of sequels 
be ascribed to whatever procedure was used. 

Because the outbreaks of streptococcic infection were caused by 
organisms not previously present in carriers in the community, and no 
doubt brought in from outside sources, there is no reason to exclude 
rheumatic children from sanatoriums because they happen to carry these 
bacteria. Thére is no method known to rid carriers of hemolytic 
streptococci. 

The authors propose a new viewpoint of the etiologic relation of 
hemolytic streptococci to rheumatic fever: It seems possible, they say, 
that the streptococcic infection may be merely an indication which accom- 
panies the invasion or the reactivation of a hypothetic rheumatic agent. 
In other words, the entrance or the reactivation of this unknown agent 
may enhance the infectivity of streptococci, just as the multiplication 
of the herpes simplex virus is brought about by certain diseases which 
seem to lower the resistance of a patient. 
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Thomson and Innes ** found hemolytic streptococci in injured heart 
valves in 5 of 10 rheumatic patients studied at necropsy. The frequent 
presence of the organisms, they believe, indicates their probable etiologic 
connection with rheumatic fever, for they were not found in undamaged 
valves. On the other hand, the associated lesions are unlike those charac- 
teristic of the usual streptococcic infection. 

A filtrate of hemolytic streptococci used as a vaccine was said to have 
had continued beneficial effect on the course of rheumatic fever after six 
years.’** The data, however, seem hardly impressive enough to warrant 
conclusions. 

In Brown and Wolff’s *** series of 175 patients with acute rheumatic 
fever 50 per cent showed no evidence of permanent damage to the heart 
after periods of four to eleven years. This favorable proportion is much 
larger than most authors report, and one wonders if the patients had 
been observed long enough. Many more years than mentioned may 
elapse before cardiac disease becomes evident. 


BACILLARY DISEASE 


Bacillary Dysentery.—The intimate relation of outbreaks of dysentery) 
to famine or other hardship has long been recognized. It was assumed, 
perhaps correctly, that the resultant lowered resistance of the body per- 
mits invasion of the bacilli and disease follows. Recent experiments have 
apparently uncovered one of the responsible factors.** Langston and 
his associates noted the development of diarrhea, anemia and leukopenia 
in monkeys fed a vitamin-deficient diet. Addition of various known 
vitamins failed to cure the condition, but some factor present in dried 
yeast and crude liver extract produced improvement. The unknown 
curative substance was labeled vitamin M. In subsequent studies by 
Janota and Dack, monkeys given large doses of dysentery bacilli were 
not infected unless the diet was deficient in vitamin M. Furthermore, 
in healthy monkeys which were carriers of dysentery bacilli the disease 
developed only when the diet was restricted. These results were con- 
firmed by Day and his associates. The application of this knowledge to 
human dysentery is worthy of immediate study. 

Deficiency in diet, on the other hand, need not play an important role 
in the causation of dysentery. An explosive outbreak of 97 cases of the 
disease due to the Newcastle bacillus occurred in a hospital in New 


111. Thomson, S., and Innes, J.: Hemolytic Streptococci in Cardiac Lesions 
of Acute Rheumatism, Brit. M. J. 2:733-735 (Nov. 30) 1940. 

112. Wasson, V. P., and Brown, E. E.: Immunization Against Rheumatic 
Fever with Hemolytic Streptococcus Filtrate, Am. Heart J. 20:1-11 (July) 1940 

113. Brown, M. G., and Wolff, L.: Recovery from Acute Rheumatic Fever 
Without Permanent Cardiac Damage, New England J. Med. 228:242-244 (Aug 


15) 1940. 
114, Avitaminotic Dysentery, editorial, J. A. M. A. 116:2169 (May 10) 1941. 








“= ke SF se 

















REIMANN—INFECTIOUS DISEASES 351 


York city, chiefly among healthy young adults."* The infection was 
apparently spread by food contaminated by an undetected carrier in the 
kitchen of the nurses’ home. The constitutional symptoms in some cases 
were more severe than in cases of disease caused by the Flexner or the 
Sonne strain. The outbreak affords further proof of the pathogenicity 
of the Newcastle variety of dysentery bacilli. 

Brucellosis —Wise and Poston *** report on further studies concerning 
the presence of Brucella melitensis in the lymph nodes of 14 patients with 
Hodgkin’s disease. Although there is no evidence to favor an etiologic 
relation, as the authors once claimed, they suspect that the bacterial 
infection influences the course of Hodgkin's disease, but just how is 
difficult to see. 

Negative results attended efforts to determine the antigenicity of 
brucellas given by mouth.*** Agglutinins developed only after rabbits 
had been vaccinated parenterally. There is, therefore, no support for 
the oral use of vaccine. : 

Mexican investigators *** obtained promising results in the treatment 
of caprine brucelliasis with parenteral injection of antigen prepared by 
grinding brucella organisms of the three varieties, B. melitensis, B. 
abortus and B. suis. Treatment was adjusted to avoid reactions. The 
results, though favorable, were not as impressive as those reported by 
other observers. 

Meyer and Eddie **** gathered reports of 74 cases of brucellosis con- 
tracted by laboratory workers. The handling of cultures or specimens 
and the inhalation of brucellas in dust are dangerous. About one half 
of the victims were sick for a week, but some were invalids for months. 
Vaccine failed to immunize exposed persons. 


Typhoid Fever—Lazarus *° confirms the reliability of the method 
of Craigie and Yen for the typing of typhoid bacilli. By use of this 
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method, which is based on certain peculiarities of a strain of bacterio- 
phage specific for the Vi form of Bacillus typhosus, it is possible to 
classify strains into readily distinguishable types, designated in alpha- 
betic order from A to J and by a few other letters. In the paper dis- 
cussed, 97 per cent of strains fell into types A, B, C, D, E and F. In 
studies thus far made, the various types have been stable. It is, of 
course, of as much importance epidemiologically to type typhoid bacilli 
as it is to type pneumococci, hemolytic streptococci and other bacteria 
which have thus been classified. It is, however, difficult to reconcile the 
authors’ views as to a “strain of bacteriophage” with the conclusions of 
Krueger and Scribner that bacteriophage appears to be formed from a 
precursor originating within the bacterium, as discussed in the section 
entitled “Miscellaneous Studies.” 

Results of studies at the Army Medical School, Washington, D. C.,'” 
show that it is necessary to revaccinate at yearly intervals to maintain a 
high immunity to typhoid. The interval should not exceed two years, and 
vaccination should not be withheld because of age or many previous 
vaccinations. 

Several instances are reported of apparent cure of the carrier state 
by treatment with soluble iodophthalein *** and with sulfaguanidine.” 
In the face of many previous unsuccessful methods employed, including 
surgical removal of the galibladder, these comparatively harmless ones 
deserve further trial. 

Recent comment **? emphasizes the striking decline in the national 
death rate from typhoid fever, from 34 deaths per 100,000 in 1900 to 2 
per 100,000 at present. In some southern states the disease is still not 
fully under control, because of the difficulties in disposal of human waste 
in rural districts. 

Tetanus.—Vener and Bower ‘** report a surprisingly low mortality 
rate (29 per cent) among 100 cases of tetanus. It may be pointed out, 
however, that the great majority of their patients were less than 14 years 
old, and hence of the age for which the mortality is naturally low. The 
authors prescribe a rather standardized regimen and seemingly ignore 
the important contributions and views of Abell. They recommend a 
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total dose up to 200,000 American units of tetanus antitoxin, some of 
it administered intracisternally, and also local injection at the site of 
entry to serve’ as “a possible barrier to the progress of toxin along the 
course of the nerve trunks,” an unlikely mode of transport. However, 
the most questionable of the procedures recommended is the use of 
methenamine, for highly hypothetic reasons cloaked in words which 
mystify rather than clarify. 

After Abel’s experiments, which seemed so convincing and reasonable, 
in attempting to contradict the Me*er-Ransom theory of the transmission 
of tetanus toxin by way of nerves, a new group of investigators **** now 
presents results which reverse the hypothesis. According to Friedemann, 
Hollander and Tarlov, tetanus toxin does not reach the central nervous 
system by way of the blood, as Abel claimed to have proved; tetanus 
cannot be explained by the action of toxin on the sensory nerve endings, 
and tetanus toxin can travel through nerves. In spite of the evidence 
presented, Abel’s views, to me at least, seem more logical. It is hoped 
that the matter will eventually be settled. 

Plague.—It is well known that plague is enzootic in many species 
of rodents in western United States. Two small epizootic outbreaks 
of plague,’** one in Utah and one in New Mexico, occurred among 
squirrels. The only instance of the disease reported in human beings 
occurred in a boy in Idaho.’** Murdock *** described three outbreaks 
in Ecuador in 1939, in which there were 38 deaths. Pneumonic plague 
occurred in only one epidemic. Physicians in any area where pneumonic 
plague is endemic are warned to suspect the disease in any patient who 
is alleged to have pneumonia, but who dies within four days or has a 
slight soft easy cough, with flecks of pus in the sputum. Bloody sputum 
occurs in the late stages of the disease. Pneumonic plague almost always 
originates from patients with the bubonic form in whom secondary 
pneumonia develops. Both forms of the disease occurred in northern 
Argentine provinces last year.** 

Infection Caused by Bacillus Violaceus—Schattenberg and Van 
Brown *** refer to 2 cases of infection in human beings caused by B. 
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violaceus and report a case of their own. This bacterium, usually 
regarded as a nonpathogenic saprophyte, may at times cause disease. In 
experimental studies, the infection was transmitted to mice, guinea pigs 
and rabbits by application of living organisms to abraded skin. 


ARTHRITIS 


In my review of 1935,)*° I mentioned the enigma of the reported 
presence of streptococci in the blood of patients with rheumatoid arthritis 
or rheumatic fever. Some authors observed the organisms in 50 per 
cent of cases, but others seldom encountered bacteremia. The problem 
now seems to be less obscure. In carefully controlled studies, Cecil 
and his co-workers **° were unable to isolate any significant bacteria 
from the blood of patients with either disease. Cecil *** therefore retracts 
his previous statements and now suggests that perhaps the streptococci 
which he formerly thought to be present in these diseases represented 
contaminants from unsterile pipets. It would be of interest to hear from 
other investigators, notably Clawson and Wetherby, whose work several 
years ago seemed to confirm that of Cecil. Wetherby,’*? as a matter 
of fact, still clings to the view that streptococcus vaccine is of value in 
the treatment of rheumatoid arthritis. He reports improvement in the 
now familiar 75 per cent of patients as a result of such treatment. This 
percentage of improvement is about what one expects after any form 
of treatment, or after no treatment at all, for it reflects the natural 
course of the disease. In the panel discussion on arthritis at the recent 
meeting of the American College of Physicians in Boston, Bauer, Cole- 
brook and Hench minimized the value of vaccine, and one of them did not 
advocate the use of vaccine at all. 

Smyth and his collaborators *** tested the effect on patients with 
arthritis of roentgen therapy under controlled conditions and report 
discouraging results. Most of the physicians who discussed the paper 
were in agreement but expressed the opinion that in some cases roentgen 
therapy relieved pain. 

Anderson and Palmer *** sound another warning against the use 
of gold compounds in treatment and report a case in which the outcome 
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was fatal. Sabin,’** however, prepared a nontoxic compound, calcium 
aurothiomalate, which gave striking results in curing mice with arthritis 
caused by a pleuropneumonia-like micro-organism. Arthritis disappeared 
completely in 90 per cent of 70 mice treated with large doses (1 mg.) 
of the salt; there was no improvement in 30 control mice. It is not 
possible to state without trial whether beneficial effects might also occur 
in human subjects with arthritis similarly treated and whether the 
substance is nontoxic for human beings, as well as for mice. According 
to Dawson, arthritis in rats caused by pleuropneumonia-like organisms 
is quite different from arthritis in human beings. 

At a meeting of the Association of American Physicians in May, gold 
salts were said by Cecil, Dawson and Wainwright to be the most effective 
of any remedy thus far used. Bauer was less enthusiastic. Toxic effects, 
particularly dermatitis, were reported as common. 

Hench **" reported a series of 34 cases of recurring arthritis in which 
the joints were apparently not permanently injured, even after many 
attacks. The disease was characterized by repeated attacks of short 
duration, with little or no constitutional reaction or abnormality as 
reflected in the results of laboratory tests. Whether the disease is an 
entity separate from other forms of arthritis was undecided. The disease 
was not influenced by any of the following forms of treatment: adminis- 
tration of ephedrine, epinephrine, amphetamine or ergotamine tartrate ; 
removal of supposed foci of infection; injection of autogenous vaccine ; 
low protein diet; administration of histaminase; injection of typhoid 
vaccine, and others. 

NEUROTROPIC VIRUSES 


Toomey *** tabulates numerous differential features by which the 
various forms of encephalitis may be recognized. The data given are 
particularly valuable in the recognition of such newly discovered entities 
as lymphocytic choriomeningitis, St. Louis encephalitis, Japanese type 
B encephalitis, Australian X disease and equine encephalitis. Webster 
gives an etiologic classification.**** Two new viruses which attack the 
nervous system have been reported. One, discovered by Russians,’*® was 
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found to be transmitted by ticks and to be similar to the so-called Far 
East tick-borne vernoestival encephalitis. The disease affects woodsmen 
and hunters in the warm months. The second virus was isolated from 
patients in Uganda.**° The disease was named Bwamba fever, and its 
causative filtrable virus was readily transmitted to mice and monkeys. 
Lesions in mice were limted to the nervous system. 

Other Russians, in 1935, isolated a virus which they regarded as 
belonging to the group of viruses causing American equine encephalitis. 
According to Howitt,'*' this virus should actually be classified with 
rabies viruses, because of its serologic and immunologic reactions, the 
size of its particles, its absence from the blood and organs, its ability to 
infect dogs and its cytoplasmic inclusions. 


Lymphocytic Choriomeningitis —Howard *** shows that this disease, 
like other infections, has various gradations of severity. She cites the 
work of Lepine, who inoculated patients with dementia paralytica with 
the virus. Fever and influenza-like symptoms appeared after thirty-six 
to seventy-two hours, but signs of meningeal involvement developed in 
only half of the patients, and then only after fifteen days or more. The 
disease in general can be classified as (a) a mild form without meningeal 
signs, (b) acute benign lymphocytic meningitis and (c) meningo- 
encephalitis, which is sometimes rapidly fatal. Armstrong and Horni- 


brook ** report a case of lymphocytic choriomeningitis without meningeal 
symptoms (see page 342). Other authors *** describe a case of the 
disease lasting four months, during which time there were four recru- 
descences. Because in each of the five attacks a fall in temperature 
and improvement followed the administration of sulfanilamide, it was 
suggested that the drug might have had a specific effect. On the other 
hand, the disease may disappear spontaneously after several days. 


Poliomyelitis —Attempts to devise a simpler method than the virus 
neutralization test for the identification of the virus of poliomyelitis were 
unsuccessful.’** For a time it seemed as if Armstrong’s success in 
transmitting the Lansing strain to rodents would solve the problem 
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Kessel and Stimpert *** were unable to transmit any other strain to 
rodents and imply that the results of Jungeblut and Sanders *** may be 
the effect of an incidental virus native in rodents. The last-named 
investigators,’** however, report confirmatory evidence that the virus 
they studied was actually the one of poliomyelitis, but that after passage 
through cotton rats it had wholly lost its virulence for monkeys. The 
most important results of these investigations show that monkeys may 
be partially immunized against the monkey-virulent strain by vaccination 
with the same strain attenuated by passage through mice. Other con- 
firmatory evidence is at hand in the work of Toomey and Takacs,’* 
who succeeded in establishing both Flexner’s M.V. strain and his Phila- 
delphia strain in cotton rats. The “acclimated” rat cord virus could 
be transferred to monkeys. Howitt and van Herick,’*® on the other 
hand, were unable to transmit either old or newly isolated strains of 
poliomyelitis virus to cotton rats or to certain varieties of mice. 

The observations of Burnet **° follow along similar lines of “attenua- 
tion” or variation. According to him, the virus of poliomyelitis as it 
affects the human population in Australia has undergone a change. Up 
to 1920 the disease affected chiefly young children, was of low virulence 
and high infectivity, and rarely caused paralysis, whereas its age 
incidence now resembles that of other common infectious diseases of 
childhood and the virus in general is more neurotropic and less infective 
and antigenic. However, the question remains whether this interpreta- 
tion is correct. Did the virus actually change, or, as in acute virus 
infections of the respiratory tract, do different strains of poliomyelitis 
virus, prevalent in different years, cause the variations in human 
sickness ? 

Jungeblut and Sanders ** report studies on a strain (SK) of the 
virus of poliomyelitis. After repeated passage in mice, the strain, 
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previously not pathogenic for guinea pigs and monkeys, became so. In 
undergoing the change the nature of the virus varied in certain respects, 
depending on its residence in different hosts, but serologically it remained 
the same. Although pathogenicity of the virus for guinea pigs was 
established, continued passage in these animals caused it to deteriorate 
and disappear. While the virus was active in guinea pigs, it could be 
returned easily to mice and to cotton rats, but not to monkeys. As it 
deteriorated in the guinea pig, pathogenicity for monkeys reappeared, 
a change which suggested that a cyclic variation had occurred. The virus 
also seems to evoke a latent immunity in guinea pigs which protects 
them against subsequent infection with a virulent strain. The evidence 
of the complex biologic properties and variability of the” virus gained 
in these experiments may help to clarify some of the mysterious problems 
regarding infection and epidemiology in man. 

Howe and Bodian *** propose a simplified technic for isolating the 
virus of poliomyelitis from stools. Untreated stools are emulsified in 
water and frozen with solid carbon dioxide. One cubic centimeter of 
the thawed emulsion is then dropped into the nares of monkeys and 
gently rubbed in. By this technic virus was recovered from ten or 
fourteen samples of stool during an epidemic in Baltimore. The average 
period of incubation was two weeks. 

Lumsden *** shows héw untrustworthy the reported diagnoses of 
cases of poliomyelitis may be, a situation already discussed with reference 
to pneumonia.*? In a study of 34 cases reported in Tennessee, he found 
that the diagnosis was wrong in 6, was doubtful in 11 and, justified by 
clinical data and results of such laboratory studies as were made, could 
be accepted as correct in only 17. 

He made little progress in the course of his search for the source 
of infection. No 2 cases of the disease in human beings occurred in the 
same household, and in no case was there suggestion of direct conveyance 
from the sick to the well. In 3 instances, however, the disease in human 
beings was coincident with a paralytic condition of the legs or wings 
of several chickens on the premises. The diseases may or may not have 
been unrelated. 

The effect of trauma and strain as contributing causative factors in 
poliomyelitis is summarized in an editorial.**** 
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A case of an infant with acute encephalitis was described; the virus 
of herpes simplex was isolated in mice from brain tissue taken at 
necropsy, and typical intranuclear inclusions were found in the brain 


cells.2* 


Equine Encephalitis —A second case of western equine encephalitis 
resulted from an infection contracted by a laboratory worker when 
living chick embryo virus was accidentally sprayed over him.*** The 
incubation period was fourteen days. Death occurred on the eighth day. 
Although it is generally held that specific therapy is of no therapeutic 
value in diseases caused by viruses, a specific hyperimmune rabbit serum 
apparently cured a large percentage of mice infected with western 
encephalitis virus, as compared with a mortality rate of 100 per cent | 
among untreated animals.*** According to Davis,’*’ several species of 
mosquitoes, and most of the genus Aedes, can carry the virus. The 
eastern form of the disease could be transmitted to sparrows and pigeons. 
These observations suggest that insects may be responsible for the con- 
veyance of the infection among birds, animals and human beings. The 
virus of the eastern form appears to be composed of a complex which is 
of high molecular weight and consists of phospholipids, cholesterol, fatty 
acid and ribonucleoprotein.*** A vaccine which protects animals against 
experimental infection has been purified and concentrated.**® 

Horses may also be a source of infection for St. Louis encephalitis in 
man. The blood of normal horses occasionally contains antibodies specific 
for the virus, and horses are susceptible to experimental infection.’*** 
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UNUSUAL INFECTIONS CONTRACTED FROM ANIMALS 


Milker’s Nodules—Becker’s *° report of 4 cases of this condition, 
occurring in Minnesota, is the first record of it in the American 
literature. He reviewed the extensive European, chiefly German, work 
on the subject. It is surprising that little or no attention has been 
given to the matter in this country, since it is an occupational disease 
of milkers, and may be widely distributed among dairymen. The nodules 
may vary from one to forty on hands which come in contact with infected 
udders. There is little or no systemic reaction. The disease is probably 
caused by a virus and is thought by some to be related to vaccinia or to 
variola, but no evidence supports this view. One attack confers 
immunity. 

Ecthyma Contagiosum.—Only 1 case of this condition was recorded 
in the American literature before the 2 cases reported by Nomland ™ 
from Iowa. The disease is caused by a filtrable virus, has worldwide 
prevalence among sheep and is characterized by ulcerative lesions around 
the mouth, nostrils and udder. Secondary infection may be serious. It 
is probable that this disease, like milker’s nodules, may be widespread 
among sheep ranchers, but is so mild that it attracts little attention. In 
both cases reported by Nomland pustules and ulcers developed on the 
hands. There were no constitutional symptoms. 

Boisvert and Fousek *® report a case of infection caused by Pas- 
teurella lepiseptica and contracted from the bite of a rabbit in a research 
laboratory. It is difficult to understand why the wound was cauterized 
with nitric acid a day later. Even if it was done to prevent rabies, the 
gesture seems futile, if not actually harmful. 


Leptospirosis —The first report of leptospirosis contracted in polluted 
water in this country was made by Havens and associates.*** Seven 
young men contracted the disease while bathing in contaminated water ; 
the attack was mild in 5 of them, severe in 1 and fatal in 1. Another 
report,** of a large group of cases of jaundice in Pennsylvania, is con- 
fused and uncertain. Apparently cases of the condition known as acute 
catarrhal jaundice are included in the group. 
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The albino deer mouse (Peromyscus maniculatus) was found to be 
the most suitable animal among thirty-two species tested for the 
laboratory diagnosis of leptospirosis.*°* The infection became evident 
within one to five days. The common white rat is resistant. 


Schistosomiasis.—This is another infection which may possibly be 
contracted by bathing in infected water. Schistosomum Douthitti causes 
“swimmers’ itch” when the cercariae penetrate the skin. Brackett 
believes that penetration may go no farther than the skin, because none 
of the organisms was found in an artificially infected monkey. Experi- 
ments by Penner,*** however, indicate that systemic infection may occur. 
Migrating worms were found abundantly in the lungs of a monkey after 
it had been immersed in water infected with the twenty-four hour 
cercarial output of twenty-eight snails. The snails came from a pond 
in Minnesota. 


Leishmaniasis.—Chung *** reports the results of further important 
studies on the relation of human and canine kala-azar in Peiping. He 
believes the leishmanias causing the two diseases are identical. Appar- 
ently dogs are the reservoir of infection, which may be conveyed to man 
by the bite of the sand fly. 

Dogs, incidentally, appear to be an important source for several 
diseases of human beings other than rabies and infection caused by the 
paratyphoid bacillus, namely, leptospirosis, leishmaniasis and coccidioido- 
mycosis. Farness ** encountered spontaneous coccidioidomycosis in 2 
dogs in Arizona and suggests the possible transmission of infection by 
household pets. 

Rabies.—An incubation period of one hundred and thirteen days was 
reported '** in the case of a dog bitten by another rabid dog. In this 
disease, as in tetanus and in certain other infections, one wonders if 
the long period of latency is actually the incubation period. It seems 
possible that the infecting agent may lie dormant for even longer periods 
and become invasive when something occurs to reduce the resistance of 
the host or to permit the multiplication and enhancement of the virus, 
as is thought to happen in herpes simplex. The incubation properly 
begins when invasion occurs, but in most cases there is no way to 
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determine when this happens. Rabies broke out among foxes in Georgia 
and was contracted by other animals.'* 

In experimental studies,‘"° Casals observed that the titer of cir- 
culating neutralizing antibodies against rabies did not parallel the titer 
of immunity. Old mice were easier to immunize than young ones. 


Psittacosis—There appear to be, as might be expected, several 
closely related varieties, or types, of psittacosis virus. Pinkerton and 
Swank **® discovered a psittacosis-like virus in 5 per cent of 400 pigeons 
which were given a thiamine-deficient diet. At a meeting of bacteri- 
ologists in December 1940, Eaton reported the isolation of a psittacosis- 
like virus from patients with an atypical form of pneumonia, as 
mentioned on page 336. It would be interesting to compare these 
strains with each other and with the so-called “fulmar” psittacosis, 
isolated from marine birds in the Faroe Islands.*"* 

Because bacteria of the genus Listerella (Bacterium monocytogenes ) 
produce mononucleosis in the rabbit, a relation between them and the 
causative organism of human mononucleosis has been suspected. A 
number of papers have strengthened the theory, but results of recent 
studies fail to support the view.*"* No significant trend in the agglutinin 
titer of patient’s blood for Listerella was demonstrable. Julianelle *” 
discusses the matter in a general appraisal of the subject and states that 
the relation of the bacterium to mononucleosis must await further study 
before final decision can be made. Nevertheless, Listerella is pathogenic 
for man and gives rise in most cases to meningoencephalitis. 

Toxoplasmosis—Interest continues in the newly recognized invader 
of human tissue, the protozoan parasite Toxoplasma. It apparently 
resides naturally in a wide variety of mammals and birds, including 
rabbits, guinea pigs, mice, rats, squirrels, dogs, monkeys and pigeons. 
The literature is briefly reviewed by Sabin,’** who also reports 2 cases 
of atypical encephalitis in children, 1 in Ohio and the other in West 
Virginia. The diagnosis was confirmed by recovery of the organism 
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from mice and guinea pigs after intracerebral and intra-abdominal 
inoculation of spinal fluid and brain tissue. 

Prenatal infection may occur.'™* 

Pinkerton and Henderson ** report cases of fatal toxoplasmosis in 
2 adults in Missouri. Ticks detached shortly before the onset of illness 
in both cases suggest a possible mode of infection. The disease was 
characterized by sudden onset, chills, fever, low leukocyte count, a 
maculopapular eruption and pulmonary involvement. Most of these 
features are unlike those heretofore described in cases of toxoplasmosis 
in infants and children, in which encephalitis is prominent. The authors 
were struck by the resemblance of the disease to typhus and to Rocky 
Mountain spotted fever and suggest that doubtful cases of the latter 
disease already recorded should be reinvestigated in the light of this 
newly discovered entity. They also point out certain similarities between 
toxoplasmosis in adults and the atypical form of pneumonia described 
by me and others since 1938. I believe, however, that the similarity 
extends only as far as interstitial pneumonitis, pulmonary signs and 
symptoms of atypical pneumonia or pneumonitis are concerned. The 
bronchioles, alveoli and myocardial fibers in certain sections of cardiac 
tissue were distended with toxoplasmas. It is probable that diagnosis 
in certain future cases may be made by demonstrating the organisms 
in the sputum. 

The disease was easily transmitted to guinea pigs by the inoculation 
of blood obtained from a patient during life and to mice by inocula- 
tion with material obtained from the same patient at necropsy. Care 
must be observed in interpreting results, however, since these animals 
may harbor toxoplasmas naturally. 

Chagas’ Disease.—Attention is again directed to the likelihood of 
unrecognized cases of Chagas’ disease occurring in southwestern United 
States.17* In 1933 Kofoid and Donat found naturally infected insects 
in California, and now Packchanian‘** finds them in Texas. The 
causative organism is a trypanosome which in tissue cells looks like 
other flagellate protozoa (Leishmania, for example) and also like the 
fungus Histoplasma. It is impossible to make a diagnosis on 
morphologic appearance alone, without cultural studies. Clinically 
Chagas’ disease is characterized in the acute stage by fever, by myxedema 
and by swelling of the lymph nodes, spleen, liver and thyroid, and in 
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the chronic stage by myxedema and by symptoms referable to the heart, 
the endocrine glands and the nervous system. 

Rickettsial Diseases —Because typhus fever is reported with increas- 
ing frequency, authors still assume the disease is spreading.’” It is 
much more likely that the interest in the disease which comes with 
increasing knowledge and improvement of methods for diagnosis is 
chiefly, if not wholly, responsible for the numbers of cases now reported. 
About 50 per cent of the cases in the United States occur in Georgia. 
The disease, which ce:iters in small towns and villages, occurs most 
frequently in the late summer months. The mortality rate is 5 per cent. 
Rat proofing is the best means of control. 

Further studies in the preparation of specific antiserum both against 
typhus and against Rocky Mountain spotted fever are in progress.’” 

After Lewthwaite and Savoor’s work in clearing up the confusion 
about scrub typhus and tsutsugamushi disease, several workers **® did 
the same with ricksettsial diseases in South Africa. They were able to 
separate a strain of the murine typhus bacillus from similar ones which 
were identified as belonging to the group of rickettsias causing Rocky 
Mountain spotted fever, or boutonneuse fever. Such work brings about 
the desired conformity of terms. 

Chinese investigators **° found, as did those in Australia, that mice 
and mouse fleas may carry typhus fever. 

Colorado Tick Fever—rThis interesting disease is shown by 
Topping *** to be limited in the West to the range and activity of the 
tick Dermacentor Andersoni. It is a mild febrile disease following tick 
bites and is characterized by aching, photophobia, a period of remission 
and leukopenia. It resembles dengue, except for the absence of an 
exanthem and the difference in epidemiologic aspects. The cause of 
Colorado tick fever has not been found. 
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MISCELLANEOUS STUDIES 


A confusing paper *** with a confusing title appeared concerning 
mastoiditis. The author concluded that Str. hemolyticus is less virulent 
in milder climates because evidence gained experimentally indicated 
that the virulence of solutions of the bacteria kept constantly warm was 
less than that of solutions subjected to fluctuating temperature, such as 
is found in northern latitudes. It is evident that the author is unfamiliar 
with bacteriologic technics and methods of control. 

Two authors *** discussed the possibility that amebas of varieties 
usually considered to be nonpathogenic may cause disease. When 
carbarsone was given, the symptoms supposedly caused by the amebas 
were said to disappear in a large percentage of patients who harbored 
them. Most of the critics who discussed the paper were skeptical, 
and one (Paulson) stated that the studies were not controlled well 
enough for the results to be significant. 

Howell and Knoll *** found amebiasis to be relatively frequent in 
Chicago children. In one orphanage nearly 5 per cent of children were 
carriers. Tobie *** presents more evidence supporting Craig’s view that 
perhaps all strains of Endamoeba histolytica, even though they dwell 
in “healthy human carriers,” are pathogenic. Faust '** made postmortem 
examinations of 202 persons who had been killed in accidents to discover 
by direct observation the incidence of amebiasis in New Orleans. In 
13 cases E. histolytica was found in actual lesions in the bowel. The 
lesions themselves were minute, pinpoint ulcers, shallow craters or 
extensive superficial erosions. It is evident from this study that many 
persons regarded as symptomless carriers may actually bear extensive, 
unrecognized ulceration of the bowel. 

Lymphogranuloma V enereum.—This disease has been suggested as 
a possible cause of ulcerative colitis, but Chicago investigators **’ found 
that only 2 out of 34 patients with venereal lymphogranuloma possessed 
neutralizing antibodies against the causative virus. It was isolated from 
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2 patients with rectal stricture whose skin reacted to the antigen. A 
case of chronic conjunctivitis of seven years’ duration caused by the 
virus is reported.*** Other ocular diseases as well may occur as a result 
of this infection.*** 

South Americans *” report several cases of possible infection of the 
digestive tract with the virus of venereal lymphogranuloma. The 
etiologic relation in most cases was not sufficiently established to be 
convincing. 

Gonococct.—Although the matter of capsulation of gonococci has 
been a source of controversy for years, Bernstein *** used a special, but 
simple, method with the usual stains and has shown beyond much doubt 
that capsules do exist. 


Bactericidal Enzymes.—In two papers presented at the May meeting 
of the American Society for Clinical Investigation, the use of gramicidin 
as a therapeutic agent was discussed. Gramicidin is an enzyme dis- 
covered by Dubos. It is made by a certain soil bacillus and destroys 
gram-positive bacteria. Unfortunately, it also causes hemolysis, and 
although heating prevents this undesired change, it also lessens the 
bactericidal properties. In clinical trial local application of the substance 
appeared to be of value in controlling superficial infections caused by 
staphylococci and hemolytic streptococci. Along somewhat similar lines, 
another substance, called penicillin, derived from a certain strain of 
the fungus Penicillium, was similarly studied. It also had value in 
controlling superficial infections. Many years ago other investigators 
studied the effects of extracts of the fungus Streptothrix which inhibited 
the growth of tubercle bacilli, but the work failed to attract attention 
and was forgotten. 

Dubos and Hotchkiss **** show that while gramicidin may cause slow 
hemolysis of erythrocytes suspended in a solution of sodium chloride, the 
addition of small amounts of dextrose prevents hemolytic action. They 
cite other examples of the antagonistic effect of certain microbial cultures 


188. Curth, W.; Curth, H. O., and Sanders, M.: Chronic Conjunctivitis Due 
to the Virus of Venereal Lymphogranuloma, J. A. M. A. 115:445-447 (Aug. 10) 
1940. 

189. Macnie, J. P.: Ocular Lymphogranuloma Venereum, Arch. Ophth. 25:255- 
279 (Feb.) 1941. 

190. Coutts, W. E.; Opazo, L., and Montenegro, M.: Digestive Tract Infection 
by the Virus of Lymphogranuloma Inguinale, Am. J. Digest. Dis. 7:287-293 (July) 
1940. 

191. Bernstein, L. H. T.: Capsulation of Neisseria Gonorrhoeae, Proc. Soc. 
Exper. Biol. & Med. 46:700-703 (April) 1941. 

191a. Dubos, R., and Hotchkiss, R. D.: The Production of Bactericidal Sub- 
stances by Aerobic Sporulating Bacilli, J. Exper. Med. 73:629-640 (May) 1941. 
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toward unrelated species and report new studies on tyrothricin, a sub- 
stance obtained from various species of aerobic sporulating bacilli isolated 
from soil, sewage, manure and cheese. Tyrothricin yields two crystalline 
substances; One is gramicidin, which is bactericidal for gram-positive 
bacteria, and the other, tyrocidin, is bactericidal for both gram-posi- 
tive and gram-negative species. Tyrocidin is perhaps a protoplasmic 
poison, but gramicidin has a more subtle effect, which is retained against 
bacteria even in vivo. iis 

Bacteriophage —Krueger and Scribner *** continue the important 
critical analysis of bacteriophage where Eaton and Bayne-Jones left off 
in 1934. Bacteriophage is apparently a nonvital protein of high 
molecular weight. It multiplies more rapidly in the presence of living 
and growing bacteria than do the bacteria themselves, but it may increase 
even if bacteria do not, so that bacterial growth is not essential for its 
elaboration. Phage seems to be an enzyme made by cellular synthesis 
of an inactive precursor, which is later changed to an active form, 
similar to that of trypsinogen. Bacteriophage is inactivated by colloidal 
substances of many sorts, including blood, leukocytes, dead bacteria and 
tissue debris. Krueger suggests that bacteriophage causes dissociation ; 
of bacteria, which leads to the development of phage-resistant varieties. } 
I believe that this form of dissociation may be caused by many other 
substances as well which retard the growth of bacteria or that it may 
occur spontaneously, as shown in my previous experiments with Micro- 
coccus tetragenus. Nevertheless, it is important that phage-resistant 
forms do appear. 

The discussion of the hoped-for practical application of bacteriophage 
in the treatment of infection is of especial value. The authors’ con- 
clusions, with which I concur, are similar to those of Eaton and Bayne- 
Jones of 1934 and may be summed up in the words of the former: 
One is forced to conclude that bacteriophagy in vivo is of rare occurrence 
therefore with few exceptions . . . it is not logical to rely on the lytic power 
of the phage in the treatment of disease. 






























STERILIZATION OF AIR 

Robertson and his colleagues *** investigated further the important 
problem of the sterilization of air according to the method of Trillat. 
Liquid germicidal agents sprayed as fine mist (aerosols) into air con- 








192. Krueger, A. P., and Scribner, E. J.: The Bacteriophage: Its Nature and 
Its Therapeutic Use, J. A. M. A. 116:2160-2167 (May 10); 2269-2277 (May 17) 
1940. 

193. Robertson, O. H.; Bigg, E.; Miller, B. F., and Baker, Z.: Sterilization 
of Air by Certain Glycols Employed as Aerosols, Science 93:213-214 (Feb. 28) 
1941, 
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taminated with various bacteria caused a remarkable rapid diminution 
in the number of floating organisms. English workers used resorcinol 
and hexylresorcinol. Robertson and associates used propylene glycol 
and related compounds because of their hygroscopic nature. These were 
found in themselves to be bactericidal. In carefully controlled tests a 
concentration of only 1 part of propylene glycol to 2,000,000 volumes of 
air caused rapid and complete sterilization of air containing 200,000 
bacteria per cubic liter. Pneumococci, hemolytic streptococci and other 
common air-borne bacteria were similarly disposed of. 

Studies such as these are of great potential importance, since air- 
borne infections have been notoriously resistant to epidemiologic control, 
in contrast with infections transmitted by insects, water and food. 





News and Comment 


Mississippi Valley Medical Society.—The seventh annual meeting of the 
Mississippi Valley Medical Society will be held in Cedar Rapids, Iowa, October 
1 to 3, 1941, at the Hotel Montrose. 

A special feature of the program will be numerous short instructional courses. 
On October 1 there will be an All-Kansas City program conducted by eight 
well known clinician-teachers, concluding with a complimentary stag supper; on 
October 2, the annual banquet, at which Dr. Joseph B. De Lee, emeritus pro- 
fessor of obstetrics and gynecology, University of Chicago, and the presidents 
of the Illinois, Missouri and Iowa state medical societies will speak, and on 
October 3, short instructional courses by members of the faculty of the St. Louis 
University School of Medicine. 

Further information may be secured by writing to the secretary-treasurer, Dr. 
Harold Swanberg, W. C. U. Building, Quincy, III. 

Dr. Robert B. Lewy, of Chicago, won the first prize ($100, a gold medal, a 
certificate award and an invitation to present his essay at the annual meeting 
of the Mississippi Valley Medical Society) in the fourth annual essay contest of 
the Mississippi Valley Medical Society “for the best unpublished essay on a 
subject of practical and applicable value to the general practitioner of medicine.” 
Dr. George A. Skinner, of Berkeley, Calif.. was second in the contest, and 
Dr. Arthur Bowen, of Los Angeles, third; both will receive certificates of merit. 
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Book Reviews 


Enfermedades del rifion (Diseases of the Kidneys). By Jorge Meneses Hoyos, 
professor at the Mexico School of Medicine and head of the Cardiology 
Department of the Military General Hospital. Pp. 217. Mexico City: M. L. 
Sanchez, 1940. 


The book, as the author explains in his preface, is intended to present in a 
short and concise manner the latest developments and accepted progress in the 
field of renal disease demanding medical treatment. The author has accomplished 
his task in an excellent way. The first two chapters dealing with the anatomic 
and physiologic relations of the kidneys are brief, clear and up to date. They are 
followed by a description of the normal and pathologic relations of the urinary 
tract and a critical review of the various methods for a functional study of the 
kidney, with a final paragraph mentioning the author’s preferences: for preciseness, 
Moeller, McIntosh and Van Slyke’s method (urea clearance) and Rehberg’s test. 
and for rough estimation McLean’s and Fishberg’s tests. He speaks appreciatively 
of Volhard’s concentration and dilution test. The chapter on pathogenesis of edema 
summarizes well the current opinion on the subject. Part 2 commences with a 
short discussion of the various classifications proposed from time to time for renal 
diseases. Then follows a brief study of renal disease under the headings of 
nephritis, nephrosis and nephrosclerosis, with each disease entity as comprised 
under those terms, clearly outlined. A discussion of conditions of the retina by 
Dr. A. Zertuche is supplemented by good illustrations. The two excellent final 
chapters deal with the management of patients by means of diet and diuretics. There 
is an exhaustive bibliography of American, English, French and German sources, 
which testifies to the author’s wide outlook and painstaking evaluation of contro- 
versial material. Good illustrations are interspersed throughout the book. 


Clinical Pellagra. By Seale Harris, M.D., Professor Emeritus of Medicine, 
University of Alabama, Birmingham, Ala.; Assisted by Seale Harris Jr., M.D.. 
formerly Assistant Professor of Medicine, Vanderbilt University, Birmingham, 
Ala., with foreword by E. V. McCollum, Ph.D., Sc.D., LL.D., Professor of 
Biochemistry, School of Hygiene and Public Health, the Johns Hopkins Uni- 
versity, Baltimore. Price, $7. Pp. 494, with 70 illustrations. St. Louis: 
C. V. Mosby Company, 1941. 


The following quotation from the foreword, by Dr. E. V. McCollum, clearly 
states the purpose and scope of this book. 

“The book, CLINICAL PELLAGRA, prepared by a close student of pel- 
lagrous patients and of the scientific contributions which have thrown light on the 
nature of the disease, assisted by several distinguished scientists, presents a search- 
ing inquiry into the interaction of several agencies secondary to specific dietary 
deficiencies, which offer a plausible explanation of the complex manifestations with 
which the clinician meets in pellagrous patients, and particularly in pernicious 
anemia and sprue.” 

Section IV, “Clinical Investigations,” chapters 15, 16 and 17, written by various 
members of the staff of the Duke University School of Medicine, adds greatly t 
the value of this work. There is, however, much repetition throughout the book, 
perhaps to emphasize the salient features of the disease. The format is attractive 
and there are numerous and excellent illustrations and a useful bibliography is 
appended. 

This study is timely because of recent advances in therapy of this disease. 
should prove valuable for practitioners of medicine and for students of medicit 
in the clinical years. 
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Electrocardiography in Practice. By Ashton Graybiel, M.D., and Paul D. 
White, M.D. Price, $6. Pp. 319, with 272 illustrations. Philadelphia: W. B. 
Saupders Company, 1941. 

Despite the recent publication of numerous books on electrocardiography, this 
excellent work will be welcomed by students and physicians alike. The principles 
of electrocardiography as they are encountered in everyday practice are presented 
in a clear and concise manner, and there has been intentional omission of the 
theoretic detail which so frequently confuses many readers. The electrocardio- 
grams are beautifully reproduced, and the reader has access to two hundred and 
seventy-two records, representing a wide range of variations. A brief clinical 
summary of each case and pertinent comments dealing with interpretation are 
conveniently placed on the page adjoining each graph. 

The principles and the technic of eclectrocardiography are briefly presented, 
together with a discussion of the electrocardiograms conforming to the criteria 
established for normality. Part I comprises discussions and examples of innum- 
erable graphic abnormalities and the characteristic electrocardiograms occurring 
in many diseases and conditions. Adventitious deflections or artefacts, which 
often confuse and mislead the beginner, are discussed. Part II includes an inter- 
esting collection of electrocardiograms, which enables the reader to practice inter- 
pretation and then check his conclusions with those of the authors. An appendix, 
composed of an analytic electrocardiographic index, which details the normal and 
the abnormal alterations of the various components of the record is included. 

The simplicity and comprehensiveness of this book merit its distinction as one 
of the best yet to appear in its field. 


Diseases of the Digestive System. Edited by Sidney A. Portis, M.D., Asso- 
ciate Clinical Professor of Medicine, Rush Medical College, the University of 
Chicago. Price, $10. Pp. 952, with 176 illustrations. Philadelphia: Lea & 
Febiger, 1941. 

This book is written by fifty well known authors under the editorship of one. 
The list of contributors is a veritable “Who’s Who” of modern gastroenterology. 

The format is agreeable; the illustrations are clear, and the bibliography at 
the end of each chapter is well selected. The arrangement of the reading matter 
follows orthodox lines: a preface apologizing for the multiplicity of writers; a 
brief history of the knowledge of gastrointestinal disease ; chapters on the anatomy 
and physiology of the gastrointestinal tract, and then a succession of articles deal- 
ing with almost every phase of how food is or is not digested under abnormal 
conditions within the abdominal cavity, down to discussions of water brash, whip- 
worm, white bile and Widal hemoclastic shock. 

There are two ways of regarding a book of this type. Admittedly, it represents 
hard work intelligently done. Without doubt, too, students and practitioners will 
read it, study it and learn much from its contents. Crotchety, old-fashioned phy- 
sicians may wonder whether knowledge of diseases of the digestive system needs 
to be expanded to the tune of $10 into a book nearly a thousand pages long and 
ask themselves whether a certain amount of padding is not inevitably required 
to perform such a feat. On the other hand, the editor may be right; perhaps the 
development of modern scientific gastroenterology has been so rapid that it is 
difficult for any one person to present the subject in its entirety, in which case a 
long, many-authored compilation of this type is amply justified. 


Frank Howard Lahey: A Birthday Volume. By various authors and sponsors. 
Pp. 466, with 85 illustrations, figures and tables. Cloth. Privately printed 
and distributed. Springfield, Ill.: Charles C. Thomas, Publisher, 1940. 

This volume, produced by friends of Dr. Lahey and contributed to by numer- 
ous friends and pupils, honors Dr. Lahey’s sixtieth birthday. It is a well deserved 
tribute and is beautifully done and uniquely interesting. There is a list of fifty- 
four authors and thirty-seven sponsors. 
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The subject matter ranges from a discussion of “Group Medicine and the 
Lahey Clinic,” through numerous medical and surgical essays (there is even a 
dash of psychiatry) and one or two purely personal messages. Many of the articles 
deal with thyroid or gastrointestinal surgery, which is proper in view of Dr. 
Lahey’s interest in these fields. There are frequent references to Dr. Lahey’s 
work, which is also proper. 

For the most part the essays are rather less formal than the usual medical 
article. After reading many of them one feels that one has had an informal chat 
with the author and has received his own impression of the subject, without need- 
lessly cluttering of the issue by references to the literature. One may not always 
agree with an author, but that does not detract from the value of his discussion. 

The publication of this birthday volume in honor of Dr. Lahey was a nice 
thing to do, and the work has been well done. The authors, the sponsors and 
Dr. Lahey are all to be congratulated. 


The Doctor and the Difficult Child. By William Moodie, M.D., Medical 
Director London Child Guidance Clinic. Price, $1.50. Pp. IX + 214. New 
York: The Commonwealth Fund, 1940. 


This is a well written book, divided into four chapters. By way of introduc- 
tion the author says that it is not a scientific treatise but, rather, an informal 
discussion of behavior or personality disturbances in children. 

At first he defines the importance of a better understanding of juvenile psy- 
chology; then he outlines methods of history taking and examination to be used 
in an approach to mental problems in the young, and finally he describes general 
principles of psychotherapy employed in pediatrics. The second part of the book 
is a series of short case reports to illustrate common problems in the behavior 
of children and how greatly they may be helped by sensible guidance. 

The tenor of the book is even and unexaggerated. Due emphasis is laid on 
the need for recognizing physical illness or serious mental defects as possible 
bases of behavior difficulties in the young. In the more difficult functional problems, 
the author’s methods of management are sympathetic and rational. It is evident 
that often the parents need oversight and advice as much as the children. 

The book is based on experience acquired in London. But the problems 
encountered there are evidently no different than the ones met here. People 
interested in the various phases of child guidance and welfare will enjoy this 
monograph. 


Manual of Physical Diagnosis. By Maurice Lewison, Ellis B. Frelich and 
George C. Coe. Price, $3. Pp. 317, with 75 illustrations. Chicago: The Year 
Book Publishers, Inc., 1940. 


This book, small in size, is based on a teaching outline. The book is a praise- 
worthy attempt to present the essential general diagnestic features of heaith and 
disease. General diagnosis is a complicated subject, and an understanding of the 
signs and symptoms of disease cannot be obtained from such an outline. The book, 
however, is excellent for purposes of review and should be valuable to students 
and young physicians and surgeons who are preparing for examinations. As a 
reference book on general physical diagnosis, it is inadequate. 


The Story of Clinical Pulmonary Tuberculosis. By Lawrason Brown, M.D. 
Price, $2.75. Pp. 368. Baltimore: The Williams & Wilkins Company, 1941. 


Lawrason Brown studied under Osler, in Baltimore, graduating at the turn 
of the century, and developed his great clinical ability under Trudeau, at Saranac 
Lake. As a result he combined an abiding fondness for old books and medical 
history with a thorough training in the art of physical diagnosis at the period of 
its greatest glory. In his skill in diagnosis he represented perhaps the most 
perfect flowering of that era. And yet his greatest work was not in the ultra- 
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refinement of those methods but in the simplification of the diagnosis of tubercu- 
losis for the practitioner and of the treatment for the patient. At the same time 
that he was collecting old medical books and prints for his library, he was always 
in the van of the pioneers in new methods, such as the use of roentgen rays in 
diagnosing and the use of ultraviolet radiation in combating tuberculosis. For 
lectures and for the book which he might some day find leisure to write he had 
collected notes before his death, in 1937. Thanks to Mrs. Brown, and to some 
of his devoted colleagues, this book is now published. 

In this day of dependence on roentgenograms of the chest, or even on a mere 
report of them, for a diagnosis of pulmonary tuberculosis it is both interesting and 
salutory to read an account of the development of the art of diagnosis in this field. 
This story is graphically told, with loving attention to the field of physical signs in 
particular. The chapters on Auenbrugger, Laennec and the stethoscope are 
especially good. The debt of American medicine in the nineteenth century to the 
French school is described, with tributes both to the great teachers in Paris and 
to their students, who became the leading medical men of this country. The 
discovery and rise of artificial pneumothorax treatment are related with a com- 
pleteness not available elsewhere. 

Homer L. Sampson, who was closely associated with Dr. Brown in the 
development of the use of the roentgen ray for the diagnosis of pulmonary and 
intestinal tuberculosis, contributed a chapter on the roentgen rays, in which the 
development of this essential method of diagnosis from its discovery to the present 
technic is reviewed in admirably concise form. Edward W. Archibald, of Montreal, 
wrote the splendid chapter on the development of purely surgical methods of 
treatment. 

One misses the illustrations which might have adorned such a work of medical 
history. Had Lawrason Brown lived to see this work through the press it 
would doubtlessly have been illustrated from his library. Moreover, some of the 
scattered notes comprising the last two chapters would have been worked into the 
smooth flow of the story in earlier chapters. An excellent index adds greatly to 
the value of the book for reference. To the shelves of all devotees of medical 
history and of all those teaching physical diagnosis, to the desk of the medical 
student and of the tuberculosis specialist, Dr. Brown’s last book will be a welcome 
addition ; in fact, it will entertain and instruct in every use of the stethoscope. 


Biology of the Laboratory Mouse. By the Staff of the Roscoe B. Jackson 
Memorial Laboratory, George D. Snell, Editor. Price, $7. Pp. IX + 497, 
with 172 illustrations. Philadelphia: P. Blakiston’s Sons & Co., 1940. 


This reviewer once spent a memorable afternoon with Dr. Maude Slye and 
was given a personally conducted tour through a town more like one to be found 
in the kingdom of Lilliput than in the center of a modern city like Chicago. The 
population of the town was made up entirely of mice. There were slums where 
the poor and ill-bred lived and, in contrast, fine suburban residences where dwelt 
in comfort the aristocrats of pedigreed stock, who copulated and otherwise dis- 
ported themselves according to their own desires. There were hospitals whercin 
sick mice were painstakingly observed, and where most expert surgical or 
pathologic procedures were carried out. There was a board of health charged 
with ferreting out disease and seeing to it that the hygiene of the citizenry was 
good, that the food supply was proper, that the water supply was pure and that 
recreational facilities in the form of well ventilated runways were at hand. And, 
of course, there was an elaborate department of vital statistics. The house in 
which every citizen resided was tabulated; the number of births, deaths and 
matriages occurring each day was known, and why or when each one of these 
major biologic events occurred was noted. In brief, here was a place in which 
mice could be studied as meticulously as possible. 

Since then the laboratory mouse has become a highly respected medical imple- 
ment. Thus a textbook on his biology and care is by no means unimportant. 
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The present volume makes interesting reading. It tells all that is known of 
this small laboratory animal: how he behaves from the time the egg from which 
he originates is fertilized until his death; his anatomy; the diseases to which he is 
liable and their pathology; how he reproduces in pure or hybrid strains; how he 
transmits inheritable characteristics, and even how he should live and be maintained. 

The ordinary layman—for the casual physician who enjoys adding to his 
general store of medical knowledge by diffuse reading is a layman in the field of 
mouse culture—will appreciate this book. He will realize more clearly than ever 
how medical knowledge advances and that clinical methods applied to the study of 
human disease are equally useful when applied to the study of anything else that 
is alive. To the expert, to any one engaged in the cultivation of the laboratory 
mouse for use in biologic investigations, this book will make an important manual. 
It is well written and legibly printed and illustrated. Above all, it is full of sense, 
knowledge and advice. 


Man’s Greatest Victory Over Tuberculosis. By J. Arthur Myers, Ph.D., 
M.D., F.A.C.P., Professor of Medicine and Preventive Medicine and Public 
Health, University of Minnesota; Chief of Medical Staff, Lymanhurst Health 
Center, Minneapolis. Price, $5. Pp. IX + 419, with illustrations, plates and 
maps. Springfield, Ill.: Charles C. Thomas, Publisher, 1941. 


This book has accurately recorded one of the greatest triumphs of medicine. 
The author clearly shows how persistent application of sound scientific principles 
over a prolonged period has resulted in actual control of tuberculosis among cattle 
and of bovine tuberculosis in human beings. The author cites examples of the 
many scientific and practical contributions of the veterinary medical profession, 
with portraits and biographies of leading modern veterinarians and of others 
associated with the control of disease in domesticated animals. The story of control 
of bovine tuberculosis is told in clear language and can be enjoyed by the general 
reading public, although there has been no sacrifice of scientific completeness to 
adapt the book to this group. The real mission of the book should be one of 
inspiration to all connected with the current effort to eradicate human tuberculosis 
by similar methods. 


Annual Review of Physiology. By James Murray Luck and Victor E. Hall. 
Vol. Il. Price, $5. Pp. 784. Stanford University P. O., Calif.: American 
Physiological Society and Annual Reviews, Inc., 1941. 


The third volume of the “Annual Review of Physiology” is planned along the 
same lines as those of previous years. Some 800 pages are devoted to reviews of 
twenty-nine major topics in physiology. These reviews are really concentrated 
abstracts of many articles, and for the most part the reviewers make little attempt 
at critical evaluation or development of a point of view. For quick orientation, 
however, this book, as in the past, is invaluable. 





